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Improved Screw Machine With Wire- 
Feed Chuek. 


fhe illustrations on this and the next 
page show a perspective view and some 
details of a new screw machine, built by 
the Lodge & Davis Machine Tool Co., of 
Cincinnati, Ohio. 

lhis machine is heavy, intended for large 
screws, studs, etc., as well as for bicycle 
hubs, cones, ete. Several improvements 
have recently been added to it, these consist- 
ing mainly of the chuck and feeding device, 
which are operated while the machine is 
running, and take in stock from 4 inch to 
2 inches round, hexagonal and square shapes, 
without the use of collets. 

In Fig. 1, A represents the chuck body, 
screwed onto the nose of the spindle, and 


having in front the radial grooves a @ a, 
Fig. 2, for the jaws B. Jaws B are re- 
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which is in principle the well-known Park- 
hurst device. 

The cutting-off or turning rest has a wide 
base, heavy tool posts and a longitudinal 
feed, the cross-feed being either by screw 
or lever. 

The turret is of hexagonal shape, and the 
stem has a hole through the center, so that 
stock can be passed clear through the turret. 

The hole in the spindle is 24 inches diam- 
eter, and the chuck and the driving power 
of the machine are adapted to work to the 
full capacity. 

———__-=>e_—__—_ 
Just Alike—Not Alike—Crystallization. 





By FRANK GLEASON. 


Did you ever consider, Mr. Editor, what 
a really serious matter it is to combat tradi 
tional prejudice ? 


What I mean is that kind 




















essed at the back to receive the blocks @. 
rhe screw D is placed in a semi-circular 
sroove in the jaw, and kept from end move- 
ment by collar d, Fig. 3, and a substantial 
vroove in the jaw. Block C forms a half 
iut for the screw D, and is held in place by 
the pivot e, on lever #, Fig. 5. This lever, 
cated in the cavity of the chuck body, 
swings on pivot F, and it is obvious that by 
loving the end g of this lever, the jaws will 
make a slight in-and-out movement, while, 
hy means of screw D, each jaw can be 
{justed independently. A collar F, Fig. 1, 
slides on the hub of the chuck body, and to 
his are attached three taper plungers or 
wedges h, which, passing through suitable 
holes in the flange, move the levers. These 
levers are pressed down by springs 7, to 
ypen the chuck when the collar is moved 
back, The collar is operated by the usual 
ring and forked lever, and a rod connected 
to this lever, and passing through the head 
under the spindle, operates the rod feed, 





Fig. 2 


View of Chuck 
‘ Cap A removed 
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one being sold about six years ago on the rep 
utation gained by three years use of the first. 

Now, nothing can be more certain than that 
** just alike,” and 
it is strange that sucha knowledge of physics, 


these two engines are not 


as it would seem, must grow right up with a 
machinist, would not inevitably lead to the 
conclusion that there can never be an effect 
without corresponding cause, from which 
it is not a step to the conclusion that there 
must be a difference between these engines 
or their appointments. I say the knowledge 
will grow up with a machinist, because it is 
not necessarily—if at all—a matter of what 
is popularly called education. It is some 
thing a mechanic might reasonably be ex 
pected to turn out jn his lathe, or drive in, 
like a nail, with his hammer. The trouble 
is, soit would seem, with those who take 
inexplicable 
behavior of one of two steam engines, that 


the view indicated of the 
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of prejudice that has been handed down 
from one generation to another until it has 
become a part of the unwritten language of 
the subject. Perhaps the most pronounced 
examples of this—in the mechanical line— 
are found in the instance of the steam 
You will not hear it so often as you 
would have done twenty years ago, but you 


engine. 


will still hear, and even read often enough 
to make you tired, that of two engines from 
the same manufacturer, ‘‘ just alike,” in 
every particular, one will perform entirely 
satisfactorily, and the other just as unsatis- 
factorily. One will work right up to its 
rated capacity, and give eminently good 
returns for the fuel burned ; the other will 
do neither. 

I am moved to mention this because I 
have heard such an assertion made within 
a week; made, too, by a man of good intel- 
ligence, and skillful as a stationary engineer 
and machinist. The two engines cited are 
within two blocks of each other, the second 


they do not attach sufficient importance to 
the expression ‘‘ just alike.” 

When the long-stroke engine, with short 
valves, was more in evidence than at present, 
it was by no means unknown that one of 
the long tortuous S cores broke down in 
casting, without it being known at the time, 
and engines have been known to have run 
for years—of course all the time unsatis- 
factorily, if anyone happened to know what 
satisfactorily meant—with the steam passage 
to and from one end of the cylinder three- 
Now, taking a pair of 
calipers and a 2-foot rule, and comparing 
another, they 
unhesitatingly, be declared alike. 


quarters blocked up. 


this engine with would, 

Frequently there has been found chronic 
trouble in the exhaust passage, somewhere 
between the cylinder and the atmosphere, 
and this has given the engine a bad name on 
general principles, and has been held up as 
proof positive that two like engines will not, 
of necessity, behave alike. 
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In one instance in my mémory, pretty 
much everything about the cylinder of an 
engine was rebuilt in the effort to obtain 
better results, but all to no purpose, in the 
end all the trouble being found in the ex 
In still 
another instance an engine was, after ten 


haust passage beyond the cylinder. 


years use, condemned as too small, and a 
new one ordered. The old one being sold 
to a second-hand dealer, he found that all 
these years the engine had been running 
with cut-off valves so arranged that it would 
have been impossible to have worked it out 
much more than half its capacity. Of 
course, ignorance or stupidity was in fault 
here, which I happen to know. 

(Right here I want to mention—because 
there isa good chance to do so—something 
that has nothing to do with the subject, 
but which to me, at the time, was a matter 
of considerable interest. The old engine had 


a stroke of 48 inches, and a round rod 
tapered each way from the center of its 
length. In dismantling it, two men, one at 
each end, carried the rod a little distance to 
In laying it down, 
the man who was carrying the crank pin 


lay it down on the floor. 


end let it drop two or three inches—not far 
enough to be uncommon or even noticeable 
—when it broke square off at its smallest 
section, showing as beautiful crystallized 
surfaces as are ever likely to be seen. Those 
who believe that way will say it was crys 
tallized in the forging, while 1 shall con- 
tinue to believe that it was crystallized by 
The only 
thing that puzzles me is how it continued to 
do the work required of it, and yet broke by 
so slight a jar.) 


use—by continued jar and strain. 


It is something like one of the three in 
-» . . 

stances cited previous to the above digres 

sion, perhaps quite as easily come at and 

which may always be determined, that leads 

to the fallacy that two engines, alike in 
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every respect and similarly located, cannot 
be made to perform practically alike. 

I am not in the way of writing up the 
steam-engine indicator, but the temptation is 
irresistible to say that that instrument could 
scarcely have been so unskillfully applied in 
either of the three cases as not to have led to 
the location of the trouble, and incident 
ally to the saving of a good deal of money, 
which is true of a good many cases not 
included 

Speaking of making things alike, I re 
member once visiting works where manu 
facturing steam-engine indicators was part 
The man who 
had this department in charge talked enthu 


of the business carried on. 


siastically of the precision of the methods 
employed in the manufacture, in which he 
was probably, in the main, quite right. 
Amongst other things he showed what he 
called his ‘‘ master gauge” for the cylinder. 
This was a plug gauge made especially for 
the purpose by one of the best manufactur 
ers of gauges in the country. This gauge, 
he assured me, was kept as a standard, and 
used as little as possible. As to the last 
statement, the sequel led to the belief that 
he was quite within bounds. This gauge, 





he assured me, would be found to be just 
an easy ‘‘pushing” fit in every cylinder. 
To demonstrate this, he took one of a half 
dozen instruments, completed and with their 
belongings in their boxes, and, dismantling 
it, asked me to try the gauge in the cylinder. 
I not only could not push it through easily, 
but I could not enter it. I presume he 
thought my knowledge of the use of gauges 
was limited ; anyhow, he took the cylinder 
and gauge out of my hands with what ap- 
peared to me a sort of see-how-easy -it-is ex- 
pression of countenance, and he met with 
exactly the same fate that Thad. I knew 
something about such ‘‘ accidents,” and 
from sheer sympathy—a sort of fellow-feel- 
ing—made myself quite busy examining 
something else, after his initial failure. 
There, very likely, was no more than an 
almost imperceptible difference bétween the 
size of this cylinder and another one, but on 
the system he was working they were not 
‘just alike.” Of course, in the instance of 
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steam-engine work no such delicacy is re- 
quired to enable it to be said of two that 
they are alike. 
me 
Sickels’ Steam-steering Gear on the 
* Pensacola.” 


By ONE OF Its CONSTRUCTORS. 

Reading your narrative of the life and 
inventions of the late Mr. Frederick Sickels, 
recalls some personal recollections of that 
gentleman, 

It was early in 1861, while employed in 
the Washington Navy Yard, that I became 
acquainted with Mr. Sickels, who at that time 
Was superintending the construction of the 
propelling machinery of.the U.S. 8. ‘* Pensa- 
cola.” Mr. Sickels, I believe, was consid- 
ered the designer of the engines, or, at least, 
suggested the design, and the late Edward 
Farren was the draftsman who put them in 
engines had 
puppet valves with Sickels’ cut-off. At 
that time those engines were ranked among 


shape. The ‘‘ Pensacola’s” 


the finest examples of neatness and work- 
manship in marine engineering. 

As I remember him, Mr. Sickles was an 
affable, unassuming gentleman, always ab- 


peculiar, and it afterward proved to be the 
weakness of the machine. The pinion 
meshed into a larger wheel, whose shaft at 
one end coatained a clutching device, and 
on the other end a wheel for operating the 
machine. The machine was arranged to be 
connected to the ordinary steering wheel of 
the ship. 

The Navy department appeared to be 
more interested in the completion of the 
propelling machinery of the ship than in the 
steering engine, so as to get the ship into 
commission, us the Confederate forces at that 
time were preparing to blockade the Potomac 
by erecting batteries at commanding points. 

Mr. Sickels would make frequent visits to 
New York, remaining on some occasions a 
week or more; this appeared to annoy the 
department, and towards the last an order 
was issued confining him to the ship, or lim- 
its of the Navy Yard, until the ship had 
made her trial trip. 

Mr. J. 
ternmaker at Cramps, who had done much 
work previously for Mr. Sickels, had charge 
of the construction of the steering engine, 
Mr. Sickels 
would give us his instructions and we would 


F. Folmer, now the foreman pat- 


and I was put to assist him. 


make what drawings were necessary on 
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sorbed and busy with his work, moving 
about from place to place wherever his work 
was in progress. While not very proficient 
at sketching, he could verbally make known 
the ideas he wished to be carried out very 
intelligently. 

It is regarding the steering engine of the 
‘** Pensacola,” which is noted in your narra- 
tive, that I wish to more particularly 
refer, because of my intimate connection 
with it. 

This machine consisted of two horizontal 
cylinders, with trunk pisto.s connected to 
wrist pins in disks on the end of a short 
shaft ; this shaft carried a pinion with spiral 
teeth. The entire machine was supported 
ona bed plate. The valve chests were not 
attached to the cylinders, but situated some 
distance from them, with the passages com- 
municating through the bed plate with the 
cylinders and valve chests. The valves were 
of the slide type. The valve gear I cannot 
recall the exact arrangement of, but it was 


boards, and these were the only drawings 
that were made. 

By the time the steering engine was com- 
pleted the ‘‘ Pensacola” was ready for her 
trial trip, so it was hurriedly placed aboard 
the ship, and, consequently, no time was af- 
forded for experiment. 

On the trial trip down the Potomac Mr. 
Sickels requested Mr. Folmer and myself to 
stand close by the machine to see that it was 
properly operated, as we had been so closely 
identified with its construction. The steer- 
ing engine was arranged to be connected to 
the ship’s steering wheel by a block moved 
by a screw ina slotted disk, and by discon- 
necting the engine the steering wheel could 
be operated as ordinarily. 

The ship proceeded within sight of the 
Confederate battery on Freestone Point, and 
then returned to heranchorage off Alexan- 
dria. 

On the return trip an event occurred which 
no doubt increased the prejudice that pre- 
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viously existed against what was conside: 
an innovation. When off White Hous 
below Mount Vernon, where the chann 
the Potomac approaches the shore, th 
on the bridge gave an order tothe ma 
the wheel; there was but one man 
man, operating the machine; he gav: 
wheel a sudden jerk and the valves fail: 
perform. The ship was approaching 
shore and the pilot was excitedly sh 
his orders, which caused many to 
towards the steering engine, which was 
ated on deck forward of the bridge. At 
juncture Mr. Folmer ran to the steering 
cine and disengaged the clutch, which act 
lowed the ship’s steering wheel to be 
ated independently and the ship’s cours 
be altered. It was then one could hear s 
remarks as ‘‘ better pitch the d——n th 
overboard.” 

The valve arrangement of the stee1 
engine would work very well when 
operating wheel was moved gradually, 
instructing the seaman, we endeavored 
impress on him this fact, but when 
wheel was moved violently, as is liable to 
done by such men as will be found on sh 
board, the valves were liable to stick 

A short time afterward the ‘* Pensaco 


ran the blockade of the Potomac, and 
joined Farragut’s fleet, bound for New 
Orleans. 

Meeting an engineer some time afterwards 
who had accompanied the ship to New 
Orleans, I asked him about the steering 
engine, and he said it was thrown overboard 
at the mouth of the Mississippi. Not long 
after these events the famous case of Sickels 
versus the owners of the steamer ‘‘ Colun 
bia’ came to trial before the highest cour 
of the District of Columbia, in which tw: 
of the most prominent actors were Mr. E 
N. Dickinson, as counsel for Mr. Sickels 
and Chief Engineer Isherwood, as princip«! 
witness for the defendants. Ihave no doubt 
many readers of the AMERICAN MACHINIS! 
well remember the animated discussion that 
that trial evoked. I. McKim CHAsE 

Washington, D. C. 

aa 

A copy of the Centennial award to Sickels 

will be found in another part of this issue 
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+ New Crank Pin Without Loss of 
Time. 
By Cuas. A. Haaut 
vertical mill engine, 22 inches by 38 


s, making 75 revolutions per minute, 
troubled with a crank pin that had be 
worn out of round and slightly loos 
as might well be supposed, that crank 
vas constantly hot, consuming abnormal 
causing 
to the 
t loss and annoyance of the owners of the 


itities of grease and oil, and 


ient stoppages of the machinery, 


ry 

\s a matter of fact, the engine could not 
the half 
without stopping on account of the pin, 


run through tbe five hours of 


was brought to a standstill with great 
larity about the middle of the forenoon 
iafternoon, the crank pin cooled off, a new 

ration of grease put into the cup, and started 
again, just about again reaching the limit 
tolerance as the half day drew to a close 
| the regular stop was made. 
t may be surprising that such a state of 
es should be allowed to prevail for a 
rle day, but, strange as it may seem to 
se accustomed to efficient and regularly 
rating machinery, this engine had been 


he above condition for several months 


nthe writer’s attention was profession 
called to the the 
request to report immediately as to what, it 


matter, with urgent 
remedy, could be applied, and the short 


est possible time 


required to overcome the 
difficulty. 
\ brief examination resulted in the decis 
that a new crank pin must be put in, 
this looked 


interruption of 


but as serious threat of 
the 


were on the verge of trying to get along 


like a 

business, proprietors 
under the old conditions for some time longer 
until they thought they could shut down for 
repairs; it was a busy season, trade was 
brisk and prices good, so that the 20 or 30 
minutes lost each day seemed more bearable 
than the prospects to the owners of a stop 
page of manufacture of from ten days to two 

« weeks. 

that the 


the loss of 


Upon being assured, however, 


affair could be managed without 


asingle minute of regular working time, in 
once to go ahead, 


** did 


Was given 


structions were given at 
qualified by a warning remark that it 
ot seem possible.” Permission 
ro to any reasonable expense to save the 
ss of working hours, and a scheme of oper 
ons was therefore planned which re 
ilted in complete success and at a moderate 
expense, 


First, at 


connecting 


the end of 


rr Ye 


the day’s run, the 
was disconnected from the 
crank pin, and the pin carefully measured 

ill its parts. It was found to be quite 
ose in the eye of the crank, also that it 
had been fitted and presumably ground in 
n ataper, being secured by a large nut at 
the back of the The 
taper were taken and all data fully re 
rded; then the rod was put back in place 
left 


crank dimensions of 


+} 


d the engine for its next morning 
rt. 
From the measurements secured, a new 
; nk pin was designed with the shank con 
rming as closely as possible to the eye of 
crank, but a trifle larger. A locomotive 
nk-pin forging, of steel, was obtained from 
that 


in less than 24 


e stock in line, of Messrs. Park 


ros., and hours from the 
ne that advice was called for, the new pin 
isin the lathe with the long, curling, sil 
ry shavings rapidly leaving its surface. 

The next step was to prepare a reamer for 
ling up the crank eye, and this was made 
the flat-blad 


E | shafting, 


form, as follows: 


A piece of 


five inches in diameter and 


uut four feet long, was turned up fair and 


ic, and a slot, one inch wide by eight 


hes long, was made in this shaft near one 
181 d. Into this slot was fitted and firmly se 
the blade of a flat 
irned in place, and to correspond with the 
iper of the The 
backed off” just a trifle, 
lips” formed at forward or 
ue dges; the 


slot and tempered, returned to its place, and 


reamer, its edges 


hat ired 


crank eye. reamer was 


and = shallow 
its cutting 


blade was then taken out of the 
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its cutting edges finally ground true with the 
shaft upon centers, so that we had a clean, 
sharp taper reamer, perfectly true with ref 
erence to its axis, and corresponding to the 
old crank eve 


so nearly that only a slight 


give 


cut Was necessary to a beautifully fin 
ished bearing for the shank of the new crank 
pin 

A design and pattern were made for an 
ime xpensive cast-iron bearing bracket, J 
Fig. 1, flat under 
neath, corresponding to a flat surface upon 
the engine bed opposite the face of 
crank B. This bracket 
that end the 


close to the latter, thereby giving a 


arranged with a surface 


the 
was designed So 


its towards crank was very 
firm 
bearing for the reamer bar close up to the 
done. A _ feed 
provided, and there was a 


Fig. 2, with 


work to be screw. C. was 


wooden CTOSS, 
four handles, so that two men 
could furnish the power necessary to do the 
cutting at a practically uniform rate, the 
advance into the crank eye being controlled 
by the feed screw. 

The outfit, including the new crank pin, 
was ready in four days from the start, the 
engine not only having been at regular work 
every day, but also furnishing the power by 
which the new pin and reaming device were 
made. 

When the engine was stopped, the day 
the 
blocked up and the connecting rod removed; 


before Thanksgiving, crosshead was 


horizontal 


then the crank was turned to a 








<< 
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position, and a fine line extended parallel to 


the main shaft in a location convenient to 


the reamer bar, and the latter was carefully 
lined up thereby, so that when finally se 


cured firmly to the engine bed, the main 


shaft and the reamer bar were in exact 
alignment with each other. In lining up 
the reamer bar, care was of course taken 


to gdjust the reamer horizontally, and the 
crank eye vertically, so that as nearly as 
possible, a uniform cut would be taken in 
truing up the eye ready for the new pin. 
After the reamer was thus adjusted, the 
crank was secured firmly in place. 
Everything worked well, and by mid 
night the crank eye had been 
the the 
somewhat 
beautiful 


‘cleaned up” 


with reamer, and apparatus re 


moved, leaving a clean, polished, 
for the re 


ception of the crank pin, absolutely in line 


and altogether socket 
with the main shaft of the engine. 
Operations were now suspended until the 
morning (a holiday), when the engine would 
idle in 
the 
finished and polished, the screw upon the 


have been any event. The journal 


portion of new crank pin had been 


opposite end cut, and a forged wrought 
the taper or shank 


part of the pin had been turned very nearly 


iron nut made to fit; 
to the size, waiting only to have determined 
the exact dimensions and taper that the eye 
would actually be brought to by the reamer. 
This known, the shank of the 
pin was finished by ten o'clock in the fore 


now being 


noon, the lathe being driven by means of a 
belt a portable grindstone frame with 
a pulley attached to its shaft. 

The taper was made so that the pin lacked 
about half an inch of going home ; then two 


from 
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hours were used up in some.very careful 
grinding of the pin into the eye, so that 
when finished a most perfect and solid fit 
and bearing was secured with still 
lacking about #,; of an inch of going home 
hot then 
nately put into the crank eye until the head 
heated hot 


its surface 


the pin 


Some bars of iron were alter 


was enough to boil water off of 
Finally a swinging ram driving 
oak block, held the 
crank pin, and a long wrench applied to the 
wrought the back of the 
brought the new pin solidly up to place ina 
manner that left nothing to be desired. 

The crank-pin boxes had secured 
within their own strap and chucked in the 
lathe, a light 


upon a stout against 


nut at crank, 


been 


‘skimming ” cut taken out so 
as to true them up, and bring them to an 
Their edges toa 
depth of about an inch were eased off, and 
a little 
bearing on the journal given them 


4p. M. 


easy fit on the new pin 


rubbing and scraping to a good 
About 
the connecting rol was returned to 
its place, and the engine started up and run 
for an hour or so at full speed. 

Not the slightest tendency to heat was 
indicated by the new work, and from that 
day until the annual shut-down the follow 
ing July for inventory, that engine made 
the 


full time every working day without 


loss of a single minute. 
ae -< 


Experiments in Statice Friction. 


At a 


Society of Civil Engineers, 


recent meeting of the American 
a paper on the 
subject of ‘‘Statie Friction” 
Mr. C. M. Broomall 


author meant the resistance one body offers 


was read by 
By static friction the 


to the motion of another sliding upon it just 
much 
the 
the 
author has made a 


at the instant of starting (which is 
vreater than the friction of motion), and 
the 


pressure 


ratio this bears to 


The 


series of experiments upon various surfaces, 


coetticient is 


normal 


more particularly to determine the power 
required in the movement of head gates. 
The apparatus used was so arranged as_ to 
allow considerable variations of pressure ; 
twenty or thirty trials were made under 
the 
He draws 
The cocfticient of 
friction is nearly constant 


each load, and average of all readings 


was taken. a series of conclu 


sions as follows: static 
under varying 
pressures, and is practically independent of 
the area of contact. Average coeflicients of 


static friction are as follows 


Drs. Wet 
Cast-iron on cast-iron 8114 .3401 
Pine on pine....... 738.6350 
Cast-iron on pine. 1702 
Steel on steel 1408 


3648 
2303 
4541 


Steel on tin 
Steel on cast-iron 


Cast-iron on tin 


For cast-iron on cast-iron the coefficient 
decreased as the pressure per square inch 
For dry pine on dry pine the 
the per 


In no other case was 


increased 


coefficient increased as pressure 


square inch increased. 


this true. Cast-iron on pine gave slow 


decrease in coefficient with increase of press 
marked decrease 
Steel on tin 


pressure 


ure, Steel on steel gave 
gave 
Steel 


with 


with increase of pressure. 


decrease with increase of 


on cast-iron very marked decrease 
tin 
pressure, 
length of 


gave but slight increase in the coeflicient in 


increase of pressure, Cast-iron on gave 


decrease with increase of Con 


tinuance of pressure for a time 
the case of dry pine on pine, cast-iron on 
tin, or cast-iron on pine. With wet pine on 
all the 


increase was marked. 


pine and other combinations the 


The curves obtained 
by plotting the results showed a tendency 
to uniformity after certain pressures are 


reached. A preliminary ‘‘slip” of ,', inch to 


Linch was noted in the case of cast-iron 


a 


cast-iron, 


on 


or steel on cast-iron (especially 
under high pressures), with an increase in 


The 
effect of wetting the surface of cast-iron on 


the power required to produce motion 


cast-iron, or pine on pine, is to increase 
greatly the coeflicient. The author stated 
that the difference the 
coefficient and the extremes in any 
was from 1 to 4 per cent., and that for this 


between average 


series 
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reason the average of a large number of 
trials was necessary.—The Practical En 
gineer 


-- _—--- 
Machine Shop Discipline. 
By W. D. Forses 

This subject is of equal interest to em 
ployer and the employed, as it means com 
fort to the one and profit to the other 

It isacustom in the majority af shops to 
have a printed set of rules put up in various 
parts of the building, which rules are, more 
or less, a dead letter, having generally been 
evolved after the had 


annoying experience with his men 


manager has some 
and he 
determines to have it clearly understood in 
the future ‘‘ just what is what.” 

The rules thus produced are apt to con- 


tain a clause intended to clearly cover the 


case of the annoyance, the which may 
probably never occur again, besides a lot of 
presupposed causes of trouble that may 


never occur atall. There are others which 
seem absurd to the average machinist, such 


as: ‘‘A fair day’s work is expected from 


every man,” or, ‘‘ Permission must be ob- 
tained if a workman wishes to have a day 
off.” ‘‘ Work begins at 7 A. M.,” and 


‘* Fifty-nine hours is a week’s work.” 

All these points are worth knowing, but 
when engaging a man the writer has made 
it a point to state the time of beginning and 
quitting work, and the hours required, and 
has never yet had any misunderstanding 

It is well, at times, to put up rules which 
are new, and which cover points of general 
far more 
effectively remedied by the person in charge 


interest, but individual faults are 
going direct to the transgressor, for we are 
all apt to think that general laws and rules 
are well enough for other people, but really 
do not concern ourselves 

Every shop must have its men on hand at 
set times, but, if a man comes late. a cast 
iron rule may keep him out, say, an hour, 
and, in some cases, this would be very un- 
fair to the man, and a loss to the proprietor, 
As is nearly 
always on time, or doing work which has to 


for instance, when a man 
be finished on a certain date. 
Again, | have had men who would work 
half an 
Such men 
are generaliy on time, but if by chance they 


after quitting time, perhaps for 


hour, and make no charge for it. 


should be late, it is only fair to remember 
that ‘‘ for the 
gander,” and take no notice of the tardiness. 

If a man 
from the change at 
once, While the printed rule to the effect 


sauce for the goose is sauce 


uses too much 


waste, a word 


foreman will make a 
that care must be used, has perhaps had no 


effect whatever, and would have to be en- 
forced by reproof any way 
Men are the existence of 


rules, unless frequently reminded of them 


apt to forget 
in some way, and in one machine shop, this 
or that occurrence is constantly giving an- 
noyance, While in another shop no trouble 
ever arises from that cause, but they find 
a lot from some other. 

That a man should do a fair day’s work 
goes without saying, but many men seem to 
believe that because their time-killing does 
not at once meet a reproof from the pro- 
prietor, it is not noticed. When a proprietor 
does not notice, either in the work directly, 
or in his books indirectly, that his men are 
not doing as well as they should, it is a very 
exceptional case. 

Work in a machine shop is not especially 
conducive to neatness, yet jit can be made 
far the 
There is no need in a well-managed shop to 
fairly wallow in dirt. 


cleaner than is generally case, 


I once heard a well-known foreman re- 
mark that no dirty-faced man was ever a 
first-class machinist. This is far from my 
Some of the best workmen I 


have ever known were always in a sort of 


experience. 


cyclone of handless files, dripping oil cans 
and filthy waste, and their 
like a scrap heap. 


benches were 

The foreman above mentioned did not ob- 
serve that very fine work generally demands 
a clean, light place. He would compare the 
benches of his tool makers with the work of 
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the floor hands- on one side nice, clean 
benches and carefully arranged tools, and on 
the other, piles of ropes, blocks, chains, etc., 
white shirts on one side, and dirty overalls 
upon the other, forgetting that handling,a 
micrometer is essentially clean work, while 
handling castings, and clipping and filing 
cast-iron must be dirty. 

Order never seems to enter into the ideas 
of a floor hand. He is quite likely to leave 
a wrench on the top of a step ladder, and 
find it out when it has hit him on the head, 
or when he hears the remarks of his fellow, 
whose head it has hit. It would be a weary 
world for a foreman who should stand over 
a floor gang and try to enforce order. 

Discipline in shops, like economy, is apt 
to be practiced in spots, so to speak, Ob- 
servation has shown me that economy is 
never evenly practiced in a manufacturing 
concern, and I have noticed that some such 
trifle as throwing water upon the floor after 
a man has drunk may be severely repre 
hended, while an absurd waste of oil would 
go unnoticed 

Taking machinists all round, they care 
very little how strict may be the discipline 
of a shop, provided it is carried out with 
justice. On this latter point they are very 
sensitive, in which particular, perhaps, they 
do not differ from the rest of mankind 

——_—_egpo——_—_— 
Boiler Explosion at Woburn, Mass. 
By Perer H. BULLOCK. 

There was a disastrous boiler explosion in 
Loring’s tannery, Woburn, Mass., at 7 A. M., 
April ist. It was the end boiler to the right 
of a nest of four. There were originally 
two boilers and a brick stack, but seven 
years ago two more were added and an iron 
stack erected. The plant had not been run 
continuously, and it is probable that the 
boilers deteriorated from disuse and lack of 
care. The exploded boiler was examined 
by the Hartford Company the day before, 
and no one now alive seems to know whether 
the valves had been properly opened since. 
The regular engineer was sick, and the fire 
man had not arrived on the premises at the 
time. It was being run by a syndicate of 
common laborers and a foreman of one of 
the departments. The foreman was in the 
act of starting the engine, and he, together 
with four others, were instantly killed. The 
three forward sheets of the boiler, with head 
intact, shot forward across the engine room 
and into the main floor of the tannery, cut 
ting away heavy timbers, but meeting so 
much resistance that it was stopped in about 
40 feet. The back head and sheet went in 
the opposite direction, carrying away the 
chimney, ruining a freight car, leveling a 
long storage shed and landing in a yard 
some 300 feet from where it started. One 
very peculiar thing was the very wide dis- 
tribution of the tubes, there being hardly 
any left in either head, and they were found 
distributed in about every direction and over 
a distance of many hundred feet. Any 
house within a hundred yards that did not 
have atube sticking through its roof was 
considered a novelty. The boiler next to 
the one bursted turned a half somersault, 
and laid the other end to and the other side 
up just about where it started from. The 
iron stack was thrown into the air and fell 
across the roof of the main shop, cutting it 
through to the second story. There was 
nothing to show the location of the brick 
stack, as the bricks were distributed away 
from where it stood for long distances 
There was evidence of serious internal corro- 
sion along the girth seam where the boiler 
parted—enough in my opinion to justify the 
belief that the initial rupture began there. 
That part of the back head with fusible plug 
was not to be found and its condition is not 
known, yet there was no evidence of over- 
heating. In fact, the violence of the explo- 
sion seems to me to warrant the belief that 
there was a good supply of water with its 
stored energy, rather than that the boiler 
was empty or partly so. There may yet be 
found amongst the debris something that 
will throw light on to the causes that pre- 
ceded and led up to the final disaster. 
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Fly-wheel Arms. 


By ALBERT E. Guy. 


At the 
peared in the AMERICAN MACHINIST’s issue 
of February 28, 1895, Professor C. V. Kerr, 
replying to the criticisms of Mr. Chas. M. 


conclusion of an article which ap 


Jones, printed in the issue of January 3, 
1895, asks which of the two writers is near- 
est right. 

To be frank, I must say that Professor 
Kerr has treated somewhat like an axiom a 
theorem unusually difficult to demonstrate, 
and seems to have taken for granted that a 
fly-wheel arm is the best when made radial 
and of uniform section. Mr. Jones has erred 
considerably in stating: 1st, that the bend- 
ing strains at Band D (Fig. 2, page 4, Janu- 
ary 3d) are proportional to the angles be 
tween normals to the sections of the arm and 
line of displacement DB; 2d, and further, 
that the bending strain at rim is to strain at 
hub as the radius of hub is to radius of rim. 

Both writers have forgotten that in a fly 
wheel the rim is the prime factor, and that 
the arms should be made to accommodate 
the rim, and not contrariwise. 

We must assume that the dimensions of 
the hub and rim, and the number of arms 
required, have been determined. 

Properly, the straight radial arm can be 
made in two ways: 

1. Firmly fixed to, or cast with the hub, 
tapering thence to the rim and shaped as 
nearly as practice allows, according to the 
rules governing the beams of uniform resist 
ance to bending. The area of the smallest 
section of the arm must be sufficient to in- 
sure ample resistance to the longitudinal 
tension due to the centrifugal force acting 
on the rim and on the arm itself. 

2. The arm may be considered as firmly 
fixed at the hub and at the rim, and made of 
uniform section. 

Let us consider the first case. We have 
in Fig. 1 the arm A Bof length ZL, firmly 
fixed at point B to the hub O B, and loaded 
atits point of attachment 4 to the rim. The 
load is composed of two forces, one, P, acting 
at A perpendicularly to axis O A and due to 
the inertia of the wheel, and another, p, act- 
ing along the same axis and due to the cen 
trifugal force developed by the rotation of 
the wheel. Consequently any section z 2, of 
the arm, distant a length 2 from A, has to 
resist, Ist, a bending moment P x, 2d, a 
shearing force P, constant along L, tending 
to slide the portion A z of the beam by that 
at the left, and 3d, the longitudinal ten- 
sion p, which we may assume constant 
along ZL. 

Let s be the area of the section 2 z,; 

J the allowable stress due to bending; 
f, the shearing stress. 

The material generally used in the con- 
struction of tly wheels is cast-iron, whose re- 
sistance to tension is considerably inferior to 
that to compression. As a beam subjected 
to a bending action has to resist both ten- 
sion and compression, we must take for se 
curity the lowest coefficient of resistance. 
Hence we have for value of the stress due 
to bending and longitudinal tension : 


f= Pr.5+t. (1) 
? 

The shearing stress is fy = a (2) 
& 


But as these two stresses are at right angle, 
their resultant is the diagonal of a rectangle, 
and has for value; 


Si = f/f? + fy 


| = Vf (P24 + y+ (£)" (3) 


J is the moment of inertia of any section 
2 2,, situated at a distance z from the loaded 
end of the arm. 

ais the distance from the neutral axis of 
the section to the most strained fibers. 

The transverse section of the arm is gen- 
erally made elliptical; its modulus is 


I cs : T 
= ._bh*, and its area s = bh 
a 82 
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b is the minor axis, and / is the major 
axis. 


Hence f, = 
‘(32 P2e 4 p\* 4P\?* 
y ( x bh* ay) +(=72) - 


Choosing a value for the allowable stress 
f, and another for one of the dimensions 


b, h, or their ratio h = m, different sections 


, 


may then be determined for several points 
along L, thus establishing the shape of the 
arm. The maximum section will, of course, 
be that at point B. 

The most important point to probe is that 
concerning the deflection of the piece, because 
any deflection tends to shorten the arm and 
to draw in the rim, thereby producing a 
bending moment in the latter between two 
adjacent arms, or increasing the bending 
moment which a faulty design or a necessity 
of construction may have caused to be pro- 
duced there. 

Consequently it seems that the prefer 
ence should be given to the straight arm 








Fig.2 
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having the least amount of deflection, all 
things being considered, for the freer the 
rim should be to expand, the less it would 
be strained. But we meet here another dif- 
ficulty, for if the arm is capable of a small 
deflection its stretching will be necessarily 
small, and the expansion of the rim thereby 
limited. On the other hand, the variations 
of speed will be transmitted in an easier 
manner to the wheel as a whole through 
flexible arms, and the vibrations caused by 
those variations will be longer, less numer 
ous and consequently less detrimental to the 
durability of the wheel. 

Let ec be the horizontal projection of the 
two ends of the deflected arm A B whose 
total lengthis Z and total deflection 

9 is the angle which the tangent to the 
elastic curve at point A, makes with axis 
O A. 

His the modulus of elasticity of the ma- 
terial. 
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7, is the moment of inertia of the section 
considered. 

Without reproducing here the methods by 
which the following values have been 
obtained, the student being familiar with 
them, we may write : 


Tang. ¢ = (5) 
2c 

> 03 

= Po oa (6) 
EI, 3 

8 A? os 

= oo a. (s) 
oc 


The expression (6) is most commonly 
written in text-books as follows : 
> 8 
A= Po 2 (8) 
EI 38 
in which Z represents the length of the 
developed arm, instead of its projection. 
This is adding to the error made in giving 
to A the value (6) which is only approached. 
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But the deflection is generally so sma 
factor that the difference between (6 
even (8) and the real value of is har 
noticeable. This slight error favors 
present case, because the arm being stret: 
by a force p will acquire a length w! 
projection on a horizontal axis will be « 
if not superior to L. 

It is assumed generally that the ne 
axis passes through the center of gravit 
the section considered, and the tab 


modulus is used in the formula for 


a 
deflection. But this is a serious error \ 

the beam is subjected to the action of a { 

perpendicular to its length and to that 
another parallel to its length. The 
sideration of the two widely different co 
cients of resistance of cast-iron—the nx 
employed—is not sufficient for determini 
the position of the neutral axis, which n 
be placed on either side of the center 
gravity. This is readily seen by examin 

Fig. 2, which represents a portion of a be 

firmly fixed at one end and subjected at | 
other to the action of the two forces P and 

o is the center of gravity of any tra: 
verse section, and is not here taken as 
center of beam z 2,, and 0 0 is the line 
length z connecting the centers of gray 
of all the sections, thence to the end of t 
beam. 

The force P alone produces the extensi: 
of the fibers from o toz, this extension 
proportional to their distance from the cent: 
of gravity, through which would then pa 
the neutral axis. It produces also a pr 
portional compression of the fibers fro: 
o to 2,; the maximum stresses being, r 
spectively, f, and f,. The force p produc 
a uniform extension of the fibers all over th 
section. This additional stress 7, combin« 
with the two previous ones gives for r 
sultants, for extension, f = fs + fy, an 
for compression, ff; = —Jy + /;. If p wa 
a compressive force we would have for rv 
sultants, ff! = ff, —jf, and f'; = — ff, 


J3; the signs + and — referring, respect 


ively, to tensions and compressions. Sine 
the stresses are proportional to their distanc 

from the neutral axis, the position of th 
latter will be found at the intersection V or 
N, of lines z z, and 7’ 7, or 7! 7", suffi 
ciently produced. In Fig. 2 we have sup 
posed that the force p is of such intensit: 
that the neutral axis Y }, passes outside o! 
the beam, but this is immaterial. Becaus: 
T 7; is parallel to uw, angle 7 Nz=u 6 


uy; 8) zy. 


Therefore 
Saths ee +fs. 
h a ~~ * 

whence a, = (Je + Js) . ; (9 
(Se +Ss) 

Bat f, = P ff, Fes 


“ and 
8 I 
bad 
I 
Pe (a -}- a,) 
I 


Ig =P 


Hence fy +7 


II 


h 
7 

Substituting for the different stresses their 
values as above, equation (9) becomes 


(Pe. . +5), 
l 8 


ao = 1 


(Pe. i) 
I 


and finally ag = a+ pt ‘ (10) 
: Pz2z.e 


Pe. 


The moment of inertia J, of ‘any plane 
surface referred to any axis situated in its 
plane is equal to the moment of inertia J of 
the figure referred to; a parallel axis passing 
through its center of gravity, plus the prod 
uct of the area s of the figure by the square 
of the distance bet ween the two axes. There 
fore 


I, =1I+d 2; (11) 
ad@=é@,—e= ma ” (12) 


If the longitudinal pull p = 0, d = o, the 
solid is subjected only to a bending effort 
and the neutral axis passes through the 
center of gravity of the section. If the 
bending force P = 0, d=, the solid is 
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d upon axially by only one force p of 

ion or compression, the neutral axis is 

n infinite distance from the center of 

re. 

he total deflection of a beam thus loaded 

be found by substituting in expression 
s for the terms their values just established. 
e 

Po L 
E(1+d*s8)' 3 


it Py ZL is the ideal bending moment af- 


f ng the beam in Fig. 2 when the neutral 


Pa Pe, 91 P. 
} l I rs 


1 the second case, Fig. 3, the arm is of 
uniform section and may be considered as a 
solid firmly fixed at a fixed end—the hub— 


| also fixed at another—the rim—capable 








of a certain amount of displacement in the 
sume plane. The arm is thus divided into two 


equal portions, each of length 7 = J sub- 


jected to the action of a given force P acting 
at right angle to the axis of the arm before 
deflection producing an equal strain at B 
and A. 
2/, anda constant traction p isexerted axially, 
as in the first case or Fig. 1; 


A shearing force P is constant along 


equation (3) 
may be employed to determine the dimen 
sions of the most strained sections, viz., those 
at the hub and rim. 

The elastic line for any of the two por- 
tions of the beam is a parabola of the third 
degree with point of inflection at (Fig. 8), 
and at point A, (in Fig. 1). M is also the 
point of contratlexure of the total curve. 
The maximum bending moment affecting 
one portion of the arm is 


Pp es ts f - (13) 
2 ay 
whilst in the first case, Fig. 1, it is: 
PL=f i. (14) 
a 


In order to facilitate the comparison of 





\ o 
.™ 
a 


| 





the two arms we will assume them to be 
made of elliptical section, and will make : 
B = minor axis } 
IT = major axis \ 
= minor } 
h =major 


Ist case, Fig. 1. 


> 


axis in 2d case, Fig. 3. 
The moments of inertia being, respectively, 


[= Bit*, Fig. 1. 


64 
I, = ~ oA, Fig. 3. 
64 


_ 


\nd the modulii of section 


/ =" BMP, Fig. 1 
a 82 
I; = * » h®, Fig. 3. 
a, 32 


Finally we may write that in both cases 
he ratio of one axis to the other is the 
same, or, 


n= —  ~ —, 
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We may suppose that the arms are acted 
upon by one force only, and we will deter- 
mine with sufficient approximation their rela- 
tive deflection due to a bending effort 

Comparing the 
have, 


bending moments, we 


de (/ = B a) 


L - . 
P = (’ Cb he ) 
~ ~ $2 
8 2 8 
whence 2 = : = - and B=b 4/2 (15) 
> m* ; 


The respective deflections will be 
P 13 


— a ." ee (16) 
3KI 
P {L 
2 
rw I, for half the arm in the sec 
ond case, or Fig. 3. (17) 
= a ae de asi ° 
But — 64 am? _ B . (18) 
i T bh 54 m® b* 


Substituting in (18) for B its value (15) 
and combining with (16) and (17) we ob 
tain: 


~~ 


a a - . 
= 3.21 nearly, (19) 
r : 

and A, = 0.315 aA. 


In Fig. (3) we have 


tang.a = ‘ 
r+l 


and with sufticient approximation since 


angle 2 ais in reality very small: 


tang. 2a = A 
r+l 
But in Fig. (1) 
tang. 0 = 
7+2/ 


» 
7 1 
tang. 2 a (; | ') , 


Therefore _= 
(, -+ 21) 


tang. O 
and by substituting here for 
(19) 


, its value 


tang. 2 a _ 1.26(r-+ L) 
2r+L 

Supposing that the arm starts from the 
axis or center of the wheel, the radius of the 


(20) 
tang, O 


hub being zero *, then 
tang. 2a = 1.26 tang. 9. (21) 

In other words, the deflection of an arm, 
as in Fig. 3, of uniform section of length L 
is, at the limit, 1.26 times that of an arm firm 
ly fixed at the hub and loaded at its point of 
junction to the rim. 

The rotation of the wheel has for effect 
the expansion of the rim. Suppose now that 
arimof radius 2, which occupied the posi 
tion N A M, Fig. (4), has expanded to that 
FG Hof radius Ry. The end A of either 
arm should be at @ for the first form and at 
H for the second. 
them to occupy the respective positions A, 
and A,. The differences Ay G and A, H 
must be made good either by the rim or by 


But their shape obliges 


the arms. 

If the rim gives in it becomes curved by 
the centrifugal force, and a portion of it be- 
tween two adjacent arms is subjected to a 
bending moment having for leverage the 
projection A, Gor A, J/, and it is thereby 
overstrained. The arm of uniform section 
would cause the greatest bending. 

If the arm gives in there is danger of it 
being overstretched and of breaking. 
the distances dg Hand A, @ represent the 
amount of stretching to which the arms 


Since 


must be submitted in order to join the rim, 
it seems that the arm of uniform section suf- 
fers more than the other, for the difference 
A, His greater than A, G. 
an 


The latest technical journal to come before 
the mechanical public is called ‘‘ Lord’s 
Power and Machinery Magazine and Build- 
ers’ Hand-book.” It is in magazine form, 
6$ inches by 9§ inches, and the first numbers 
contain a variety of interesting articles on 
mechanical subjects. It is published by 
Guild & Lord, 620 Atlantic avenue, Boston, 
Mass. 





*This assumption that the radius 7 of the hub is 
zero is made simply for convenience, and does not 
affect the quality of the stresses in actual cases. 
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Thread-cutting Device for Lathes. 





We present herewith engravings of a de 
vice intended to facilitate screw cutting on 
the lathe, by allowing the nut to be closed 
only when the tool is in proper position to 
enter the thread. The principle of this de 
vice is not of course new, but it is in some 
what different form from preceding devices 
of the same nature. 

At Fig. 1 is seen a portion of a lathe car 
riage with the apron broken away to show 
the device in position, and, as will be seen, 
it consists of a worm wheel driven by the 
lead-secrew and carrying upon its face a disk 
with notches which, when they arrive at 
the proper position, alloy the nut to be 
closed. The cam plate or lever by which 
the nut is opened and closed has upon it an 
extra arm carrying a spring pin or plunger, 
the inner end of which fits the notches in 
the disk, and when not in use it can be 
pulled back and by a partial revolution upon 
its own axis, lock back so that the nut can 
then be closed without reference to it. 

Three disks are provided, and they are so 
arranged as to be readily changed. One 














disk has notches so spaced as to correspond 
to two inches of carriage movement, and 
this is used for cutting 11$ threads per inch, 
there being in such a thread a whole number 
of turns in 2 inches. 

Another disk has notches spaced to cor 
respond to one inch of carriage movement, 
and this is used for all threads having a 
whole oumber but an uneven number of 
threads per inch, the third disk having half 
inch notches and being used for threads 
having an even number of threads per inch, 
Mr. H. 
A. Meyer, 49 Jane street, Chicago, who has 
been granted letters patent upon the device, 


¢. e., ® Whole number per half inch. 


states that his experience with it shows that 
screws can be cut in about 60 per cent. of 
the time required if the lathe is reversed to 
run the carriage back. It is obvious, how 

ever, that the time saved depends upon the 
length of the screws cut and will be propor 
tionately less on short screws than on long 
ones. 

—_- —— 

Reports of increased wages and employ- 
ment continue, and are coupled with reports 
from commercial agencies of fewer failures 
in business, with much smaller liabilities for 
the first quarter of the year, as compared 
with a like period last year. 
reports also continue to come from the rail 


Encouraging 


roads, and the general commercial conditions 
are not such as to encourage pessimism or 
croaking. 
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LETTERS FROM PRACTICAL MEN 
Weight and Mass, 
Editor American Machinist : 


1 think ** Anti-Know-All’s” 
supposing that 


mistake is in 
the force of gravitation ema 
nates directly from the center of the earth.” 
As a matter of fact, the force of gravitation 
acts directly between each particle of matter 
ind every other particle of matter in the 
universe. It has been shown, however, that 
in the case of a spherical body of uniform 
density, the summation of all the attractions 
existing between its separate particles and 
any external body, is precisely equivalent to 
the attraction that would exist were the 
entire mass, or quantity of matter, of the 
spherical body concentrated at its center. 
Were the external body a single particle, 
we could say that in the second case we 
would have the resultant of all the forces 
acting in the first case 

1 would like to give a proof of the state 
ment that a ball of uniform density, say a 
cannon ball, anywhere inside a hollow 
sphere of uniform thickness and density is 
in neutral equilibrium; this proof was 
inspired by a proof of similar nature given 
in ‘* Thompson's Electricity and Magnet 
ism.” 

It is assumed according to the well-known 
(1) that the attraction 
existing between two particles of matter 


laws of gravitation : 


varies directly as the product of their masses, 
(2) the attraction varies as the inverse square 
of their distance apart, and (8) as previously 
stated, that the attraction of the cannon ball 
for any matter external to it, is the same as 
though its mass were concentrated at its 
center 

It is evident that if the density of the 
shell is uniform, the masses of the different 
parts will be proportional to their respee- 
tive volumes, while, if the shell is very thin 
and of uniform thickness, the volumes will 
be proportional to the surfaces ; therefore 
the masses of different parts will be propor 
tional to their external surfaces 

In the figure suppose the ball to be at any 
point ?, and suppose the line A PA’ so 
moved as to generate a conical surface whose 
vertex is at 2, and which intersects the 
shell on 4 BOD and A’ B C' D 

The bases of these cones are much smaller 
than shown in the figure, so small, in fact, 
as to be practically plane figures, 

It may be shown that the base 4 BOD 
stunds at the same angle with O O' that 
A BOD does: therefore the cones P 
ABCD and P—A BOC D' are similar, 
and from the properties of similar surfaces, 


area AB UD P of 

area A’ BO" D PO® 
Therefore, 

mass 4 BOD i. 


mass A’ B’ C’ D’ P O? 


That is, the quantity of matter tending to 
draw the ball toward 0 is to the quantity 
tending to draw it toward O, directly as 
the squares of their respective distances. 

3ut, according to the second law assumed, 
the attractions of the ball for equal masses 
at O and O are énversely as the squares of 
their respective distances 
attractions of 
3’ CO" VD’ for the ball there- 


The ratio between the 
ABCD and 
fore is, 

P O® — P OF 
KX 
Pr G* P oO 


or the ball is equally attracted toward O and 
0; and in the same way it may be shown 
that this is true if any other direction is 
taken; in fact, we may cover the entire 
shell in this way without going over any 
part twice, thus proving that the resultant 
of all the forces acting upon the ball is 
equal to zero—or the ball is balanced in 
whatever position it may be placed. 

Of course, we Can suppose any number of 
these extremely thin shells placed over one 
another, giving a shell of any desired thick- 
ness, each of which has no resultant attrac- 
tion for the ball. 

If, however, a hole were cut in the shell, 
the ball would no longer be in a state of 
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neutral equilibrium, and would only be in 

stable equilibrium when at rest against the 

shell at the point diametrically opposite the 

hole ALBERT H 
Allegheny, Pa 
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Vachinist Py 
teferring to the problem of 


Editor American 
sell Crank 
in the AMERICAN Macurnist of March 28th : 
If a sled of one pound weight was placed 
move without fric 


on ice, and assumed to 


tion, the force required to move the sled 


one foot in one second of time would be 
fy, of a pound. 
For ‘‘the constant force” of one pound 


acting on one pound of matter produces a 


velocity of 32 feet a second, and a move 
ment of 16 feet during the second ; exactly 
the 


from a hight of 


same as a stone would by dropping 
16 feet strike the earth in 
one second of time and at a velocity of 32 
feet, nearly. Therefore, a movement of one 
pound through one foot in one second of 
time, would require a force of but , of 
that required to move it 16 feet, or ,), of 
a pound. 

The force required to move one pound 2 
feet in one second, would be twice that re 
quired to move it one foot, or 4 of a pound. 

As the velocity will vary according to the 
force exerted, double the force will produce 
twice the velocity. 

The “How much 
force will one pound exert at a radius of one 


problem, centrifugal 


foot, moving ata velocity of one foot per 


second; how much at a velocity of 
feet per the 
formula such as is given. by Prof. De Volson 
Wood, in the AMERICAN MACuINisT of Janu 
ary 24th. 


ing one pound in a sling one foot long, and 


two 


second ?”’ requires use of a 


Imagine we have a stone weigh 


by whirling the sling horizontally at a ve 
locity of one foot per second so that the 
stone would not be rotated in the direction 
of gravity, the pull of the stone on the finger 
is the centrifugal force. 

Let M represent the mass of the stone, 
which we get by dividing the weight by 
$2.2, the velocity giyen by gravity at the 
end of one second ; let V represent the ve 
locity, & the radius or length of sling, and C 
the centrifugal force ; then 

ys ‘ 1? 
CO=M = (1 82.2) x 
R 
= .031 pound. 

The centrifugal force at a velocity of 2 

feet a second with the same radius would be 


four times this amount; according to the 
formula : 

_——. a 

C= . - 081 x i= .124 pound. 


R 


Power Transmitted by Belt, 
Editor American Machinist: 

In the AMERICAN MAcurntst of April 4th, 
D., Chicago 
(139), on a question of belting, but the main 
point seems to me to be omitted, ¢. e., the 
thickness of the belt. 
statement, ‘‘ that a safe strain on a belt is 
355 pounds per square inch, and that the 
thickness of an ordinary belt is about .16 


you give an answerto J. C. 


Following Morin’s 


inch, or one-sixth of an inch, it will be easily 
that belt of that thickness 
would not carry 20 horse-power, while a 
would. 


seen a single 


double one The statement merely 
says *‘ a 6-inch belt’; at about 1,300 feet.a 
minute, as | work it out. Now, in my rules 
I use 880 pounds per square inch as an in- 
tegral of a horse-power, instead of 355, and 
by these rules a square inch of belt at 100 
feet per 
power. 


minute should transmit a horse- 
Now, if this belt referred to is 
single, 6 inches wide and one-sixth inch 
thick, it is just a square inch in area, and at 
1,300 feet per minute should 
horse-power. 

If ‘‘heavy double,” 8 inch thick, it should 
with safety carry 26 horse-power, but as the 


transmit 13 


thickness is not given, the answer cannot 
be made definite. I believe I have told you 
of the belt in Maine, 380 inches wide § inch 
thick, at 3,900 feet per minute, which I saw 
last year carrying 560 horse-power safely, 
and had done so for two years. By above 
rule it was safe for 390 horse-power ! 
Charlestown, N. H. SamM’L WEBBER. 
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Triangular Connecting Rod Engine. 
Editor American Machinist: 

I fully agree with ‘‘ M. E.” 
that the error of his construction for the lim 


when he says 
iting position of the piston of the “ triangu 
lar connecting rod” engine is small enough 
to be negligible in the case he quotes, espe 
cially as a more exact construction offers so 
Itis of 
ever, as an analytical problem, and in such 


much complication. interest, how 


‘“‘tumbling beam” engine 
mentioned by ‘‘ M. E.” 


a case as Wheeler's 
in his interesting ar- 
ticle, the error becomes appreciable, espe 
cially as regards the crank position for the 
piston limit 

Referring to the expressed desire of ‘‘M.E.” 
to see a graphical construction fér this prob 
lem, I the 
which shows an approximate solution, cor 


inclose accompanying figure 
rect to within the limits of a graphical con 
struction. 

In the Figs. 1 and 2, of the discussion in 
the AMERICAN MACHINIST for January 17th, 
the crank center and the guides are *‘ fixed” 
in thediagram, the triangular connecting rod 


\ Jo 


a ih. 
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being the moving piece; it shows things as 
they appear to an observer standing on the 
engine bed. In the adjoining diagram, on 
the contrary, the triangular connecting rod 
is considered as ‘‘fixed” with respect to the 
diagram, the crank center and guides being 
the moving pieces; it represents the system 
as it would appear to an observer on the con 
nec tng rod. 

Lettering the connecting rod as in the pre 
vious paper, we have further, for the locus 
of the center of the crank, a circle O PQ R 
of radius A Oand center A. The position 
of the central guides for any position A 2? 
of the crank is found by joining D and R. 
To find the instantaneous center for any po 
sition of the crank produce the crank line to 
m, and with its center on & m describe a cir 
cle passing through R and D, and cutting R 
minJ,. Then /, is the position of the in- 
stantaneous center for the given crank posi 
tion. The locus of the instantaneous centers 
is a curve of the form shown in the figure, 
having four infinite branches, asymptotic to 
two lines, a 3 and 7d, the asymptotes being 
found by describing a circle D Q A S upon 
DA as a diameter, cutting the crank circle 
in two points Q and S, and joining and pro- 
ducing A Qand A 8S. 

As is readily seen, the instantaneous cen- 
ter for the limiting position of the motion of 
the point # must be on the circumference of 
Therefore a 
line through the intersection of such a circle 
with thecurve D Uor D Wand the point A 
will give the produced crank center line for 
the upper or the lower limiting positions, 


a circle whose diameter is 2 D. 


respectively. 

To do this in a simple manner find the in- 
stantaneous center J, for the crank line pass- 
ing through #; next find the instantaneous 
center J, for the crank line tangent to the 
circle on ED. It is evident that the crank 
line for the limiting position must lie between 
these two positions, and that portion of the 
curve included between these two points not 
varying appreciably from a straight line, 
therefore join J, and J,, cutting the circle 
on # Dind; join A and J, produce to O, 
and A O will be the required crank position 
and D O the corresponding guide position. 
If the ratio of # D to A Dis very large, it 
may be expedient to find a position for the 
instantaneous center, intermediate between 
these two (J, and J/,), and to draw a curve 
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through these three points. Such, however, 
is an extraordinary case 

A somewhat similar construction may be 
applied to the lower limit of motion, the 
instantaneous center being for that point at J, 
A O' being the crank position and D O' the 
guide position. 

Josepu Cortier, M. E 
Jersey City, N. J. 


Turning Shafting—A Correction. 
Editor American Machinist : 

I wish to say that the shafting lathe re 
ferred to in my letter to the AMERICAN MA 
cHINtst of March 28th, turned 15 feet of 1}}- 
inch soft Bessemer steel shafting in five min 
utes, making the rate three feet per minute 
of five. I 
misleading, and some letters have been ad- 


instead regret the error as it is 


dressed to me asking for more information. 
Any good modern shafting lathe will do as 
much, and perhaps more, if properly han 
dled. 

The question resolves itself into the con 
dition of a small quantity of work and high 
labor cost, but with compara 
tively low costs of grinding 
and forging tools, and slight 
and tear of 


wear machines, 


on the one hand, and, on the 


other, a large quantity of 
work with low labor cost, 
but an increase of the wear 


and tear of machines, etc., 
and a larger bill for forging 
and grinding tools. 


W. SANGSTER. 


Cylinder Condensation. 
Editor Amertcan Machinist : 
8 The interesting note on the 
Mr. W. 
H. Booth, which appeared in 

your issue for February 7th, should have 


above subject, by 


the effect of directing the attention of en- 
gine designers to a matter which will repay 
careful consideration. In several recent 
designs I have noticed quite a reckless, and 
in most causes, quite unnecessary augmenta- 
tion of what is best designated as ‘‘clearance 
surface” in engine cylinders. No doubt many 
regard attention to such details as mere fad- 
dishness, but in the light of recent experi- 
ments it would appear reasonable to suppose 
that more can be done towards promoting 
steam economy by minimizing the clearance 
than by the application of some 
‘lightning trip gear” the 
value of often consists in affording 


surface 
or other, chief 
which 
the catalog writer something to eulogistic 
ally describe as being ‘‘superior to that of 
any other maker.” 

Mr. Booth 


the willful waste of 


has cited several instances of 
clearance surface, but I 
am of opinion that the very worst sinners in 
are the designers of engines 
fitted with piston valves. 
those responsible for the construction almost 


this direction 
In many instances 


seem to have tried their best to augment to 
the very utmost the surfaces which are capa- 
ble of exercising so marked an effect upon 
the working steam, and which are, undoubt- 
edly, largely responsible for the prodigious 
amount of cylinder condensation which oc- 
It is in 
by no means an easy matter to calculate the 


curs in many engines. most cases 
clearance surface of an engine cylinder, but 
if this was done as often and with as much 
care as the clearance volume is measured 
some of the elaborate engine trials to which 
throw 
light upon a question upon which a great 


we are occasionally treated, might 


deal has yet to be said. 

It would appear convenient to express the 
area of the clearance surface in terms-of the 
piston area, and when this is done for some 
of the large marine engines used in the Brit- 
ish Navy, the results are, to say the least, re- 
markable. Thus in the high-pressure cylin- 
der of the 
exposed, when the piston is at the end of its 


‘* Aurora,” the clearance surface 


stroke, is no less than six times the area of 
the piston; in the intermediate pressure 
cylinder it is 4.6, and in the low pressure 4.2 
times the area of the respective pistons. In 
many other cases the coefficient reaches 5 in 
the high-pressure cylinder and 3 in the low 


pressure. In well-designed Corliss cylin- 
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ders, on the other hand, it comes down 
2.2. this figure being about as good as 


be reasonably expected. In the case of j 


eted cylinders it is easy to see how we 
jacketed cylinder head is able to take 

of the entering steam in the latter inst 

but with nearly treble the area—arranged 
the most part so as to be totally out of 
reach of jacket influences—it is obvious 1 
the conditions are altered very consider 

for the worse. 

The effect of the character of the surt 
on cylinder condensation might well eng 
the attention of some of our young coll 
engineers. Many European engineers m 
tain, and with some show of reason, that 
surfaces with which the working steam con 
in contact should be smooth, if not polish 
This polishing was done, so far as practical! 
the trip 
expansion engine tested some months a 
and 


possible, in celebrated Sulzer 


which gave what is probably still 
best result yet obtained from any mill 

gine, and there are other instances in wh 
a marked improvement in economy appe 
to have followed the polishing of the pist 
faces, and those of the cylinder heads « 


posed to the steam. M. | 


Bedding for Engines, 
Editor American Machinist : 

Replying to Mr. Williams’ inquiry for t] 
best engine setting, I will give my practi: 
as the best, and, as far as I know, all of 1 
prominent engine builders plane the und 
side of frames—it has the merit of havir 

to | 
crumbled by vibration or softened by oil 
water. 


nothing between the iron and stone 


I first lay off on the foundation in th 
proper places, spots an inch or so larg 
than the feet of the frame or cylinder, as t! 
case may be, and then with what the stor 
call a ‘* bush (which 


nothing but a heavy hammer about 3 inch: 


masons hammer ”’ 
square, W ith the faces corrugated to mak« 
surface composed of sharp points about 
inch apart), I dress the surface of these spot 
true and level in themselves and with each 
other, paying no attention to the surfa 
that is not bearing surface, except as it ma 
affect the floor, if a floor is to be laid over it 
In order to level from one spot to another 
have two iron cubes about 1} inches squar 
the size is immaterial as long as both are th 
same size, and they need not be cubes, In 
they are more convenient that way, as 
makes no difference which side is-up. 

As to cost, I believe my plan is cheayx 
than sulphur or rust joint when the cost « 
materials and time is taken into account 
The stonecutter’s time in leveling the foun 
dation for an 800 horse-power tandem com 
pound engine that I erected a short tin 
ago was 2} days, and two thicknesses of ti! 
under one cylinder foot, where he got a littl 
too deep, was all that was required to put th 
engine level. If the under side of engin 
planed, Iam in favor of wh 
is called a rust joint, but care must be taker 


frame is not 


to get clean cast-iron chips, as wrought-iro! 
has too much elasticity 
ALONZO G. COLLINS 


Editor American Machinist : 

The ingredients used by Mr. Williams f 
setting the engines were the best possibli 
but the mixing was nearly the worst poss 
ble. 
highly 


‘Soup,” whatever the ingredients 


unsuitable for foundations. On 
part of any good hydraulic cement, tw 
parts of clean sand, and a ‘‘little” 


thoroughly mixed, form a compound vast! 


wate! 


superior, for this purpose, to any ‘slush 
its origi! 
The amount of water needed can only b 


whether aqueous or igneous in 
determined by trial for any case. The mix 
thor 
ough test can be made by taking a sma 


ure should be wholly incoherent. <A 


quantity of the mix and hammering it int 
an iron mold. (A twoinch pipe couplil 
If a ‘‘ little” hammer 


ing brings the water on top, the mix is to 


makes a good mold.) 


wet; if a good deal of hammering brings 

‘little’ water on top, the mix is right. Thi 
material, being as incoberent as sand itself 
can be pushed into almost any joint withou 


trouble, and will bind at once, on being 


ist] 
ish 
oil 


1iX 
hor 
mit 
int 
ins 
mer 
to 
vs 
This 
self, 
hou 
eing 
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uped, so as to be practically immovable. 
in sand is scarce, but can always be ob 
ed by washing. Freshly washed sand 
hold too much water and should ther 
be dried some before mixing. 
ment that gets hot on being wetted con 
s too much free lime for this use. Ihave 
le joints from 4 inch to 2 inches thick, 
| from a few square inches to 50 feet in 
i of this material, and there is nothing 
ter, Or cheaper, needed 
\ rust joint is a barbarism anywhere, and 
most atrocious use to which it can be 
t is in connection with masonry. If, how 
er, such a joint must be used, keep the 
ammoniac out by all means. Iron chips, 
ished clean with soft water, will rust all 
t is needed, SUPERANNUATED. 
Standard Business Cards. 
litor American Machinist: 
We have noticed, with much pleasure, 
ur efforts to secure the adoption of the 
indard form of catalog, and that it is 
eeting with success is shown by the 
creasing number of firms who adopt it. 
Now, can we goa step further, and secure 
introduction of a uniform business card, 
3 x5" to correspond to the Library 
Bureau card index standards, then we will 
ve a business card which can be filed, 
d it will make its own directory of those 
vith whom the house has dealings. What 
you think of it? 
THE WESTERN GAs CONSTRUCTION CO 
E. F. Luoyp, See. 
Fort Wayne, Ind. 


The Proper Method of Projection. 
Editor American Machinist : 

| have become somewhat interested in the 
articles under this head, and beg room to say 
. little, also. I tbink the proper method 
must necessarily show the object as it really 
is in substance—the right-hand view at the 
rivht of the front elevation, the left view to 
the left hand, and the plan above. 

One would hardly expect to go around the 
left-hand corner to see the right-hand side of 
his house, nor would he go into the cellar to 
get a plan view of the roof. Take a_ paste 
board box, cut the bottom loose from the 
ends and one side; cut out the back side, 
then with the bottom up, open it out flat 
and the correct projection is obtained. 1 
call this correct projection because none of 
the views have been transposed, 7. e., they 
may be refolded back into the original. 
Make a bar of soap with its wrapper on. 
Draw double lines around or along the 
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rners, then spread the wrapper out flat 
<e the sketch, and the correct projection is 
e result. No. 1 being front elevation, No. 
plan, No. 3 right-hand view, No. 4 left- 
and view, while No. 5 shows the bottom. 
Drawings by this method are so much more 
adily made, it requiring but six pencil 
rokes each way to complete all the views 
this case, which strokes, if carelessly 
rawn at random length, furnish also bound- 
ry lines for dimension marks. It may not 
ake any particular difference, as Mr. 
‘almer states, how the views are distributed 
o far as their office goes in conveying intel- 
sence to the man who has to work from 
iem, but that assertion does not justify any 
nein projecting views into false positions 
ith relation to each other, and I do not see 
how he can logically defend such method, 
r lack of method, in making drawings for a 
shop—there is most certainly one way which 
s right. 
Suppose you go to the blacksmith with a 
ree-hand sketch of a piece you want made, 


AMERICAN MACHINIST 


You have drawn a plan and its front eleva 
tion below it. You know what you want ; 
he doesn’t. He doesn’t quite understand your 
sketch. You can Sold the plan part back, 
folding between the two views, forming a 
square corner, then hold it down showing 


the plan and say, ‘‘this is the top”; then 
hold it up in front of his face and say, this 
is the front side.” This is an illustration 


which I have found to never fail to imme 
diately convey a clear idea of what was 
wanted. Now, if you attempt to make a 
sketch clear which has been drawn with the 
plan in the false position (below the front 
elevation) by any such illustration, it would 
only serve to muddle his ideas still further, 
as the views are in contrary relation. 1 wish 
to say to those students in drawing who are 
not quite clear on projecting the views, 
after they have made the front elevation, 
reach out with the right hand (in their 
mind’s eye) grasp the right-hand end of the 
object, swing it around a quarter circle to 
the right, the end in hand being the center 
of revolution. This brings the view of this 
end in its proper relation to the front eleva 
tion precisely the same as if leaving the ob 
ject lying in its original position, they had 
walked around and looked at it. To get the 
left-hand view, return the object to its origi- 
nal position and with the left hand swing it 
to the left in the same manner. 

To get the plan, grasp the top with both 
hands and swing the bottom from you, and 
upwards, W. H. CHAPPELL. 

Terre Haute, Ind. 


The Proper Method of Projection, 
Editor American Machinist : 

I have read and carefully noted all that 
has appeared upon the subject of my letter 
in the AMERICAN Macuinist of February 
14th, but wishing to hear all that was to be 
said, I have not been in haste to reply. 

When the letter was written I expected 
that exception would be taken to much that 
was said, for I knew well the strong likes 
and dislikes of men of affairs who have ac- 
quired their methods from years of actual 
work. However, there was no intention of 
beginning a discussion upon the matter, for, 
as indicated at the outset, I did not suppose 
that it would be possible to have a discus 
sion which would be in any way satisfactory 
to either side. Yet it did seem that there 
were some things that ought to be said for 
the system which had been held up for ridi 
cule, 

On both sides of this question there is too 
great a lack of appreciation of the standpoint 
of those who hold the opposite view. It is 
to be regretted that what has been said could 
not have been of such a nature as would 
tend toward an adjustment of differences, 
rather than toward anything approaching a 
controversy. Mere assertions, however 
warmly worded, cannot convince or lead to 
anything but dissension, nor can unwarranted 
suppositions or statements prefaced by 
‘* probably,” and ‘‘I venture to say.” 

It is sincerely regretted that Mr. Thorne 
should have seen any injustice to Mr. Hund 
in anything that was said. The statement 
on the part of Mr. Thorne to the effect that 
Mr. Hund’s ability to handle descriptive 
geometry would ‘‘startle his critic,’ was, it 
seems to me, wholly uncalled for. I cer 
tainly meant no reflection whatever on Mr. 
Hund personally, whose ability in technical 
matters I did not question. 

Mr. Thorne disparages descriptive geom 
etry, and speaks of it as ‘‘ the old study of 
descriptive eometry.” To be sure it is 
still essentially what Monge made it, just 
one hundred years ago. But likewise, our 
common geometry, in which we all have so 
much faith, is precisely what it was 2,000 
years ago. And we think no less of it on 
this account, as the basis for innumerable 
practical operations, though the world has 
advanced wonderfully in all mechanical 
lines. 

Mr. Thorne speaks of a set of badly made 
English drawings. I might tell of a set of 
drawings supposed to have been made ac- 
cording to third-angle methods, which were 
in such confusion that almost nothing could 
be made of them, but this would prove noth 


ing. Bad drawings of all kinds are found 
every where. 

He charges inconsistency on the part of 
first-angle advocates, both in his letter and 
also strongly in his book, but in neither in 
stance says wherein the inconsistency lies 
or cites an example, so the charge loses its 
gravity. The annoying strain on the mind 
spoken of can, it may be said, be largely at 
tributed to the fact that the one way is less 
familiar than the other 

In passing, it may interest Mr. Thorne to 
know that the gentleman whose words | 
quoted as favoring the first-angle method, 
after having been forced tolearn and use the 
other way, is one who diligently pursued 
the Thorne courses in mechanical drawing. 

All this talk of Congress passing laws, 
ete., indicates an undervaluing of the prac 
tical bearing of descriptive geometry, and 
an unreasoning conviction, unexpected of 
one of the reputation of Mr. Thorne. Mr 
Thorne concludes with the customary fling 
at the teacher, though he is himself one 

The letter of Mr. Coon was merely an indi 
vidual approval of Mr. Thorne’s, and merits 
but little special attention. I might say for 
Mr. Coon’s information that I am aware of 
about the extent to which the respective 
methods are used in practice, and that I can, 
not only read third-angle drawings, but 
make them as well, whenever it is desirable 
to do so. It would surprise Mr. Coon to 
know how many establishments of high 
standing use neither the first or the third-angle 
arrangement, but some combination of the 
two, and how many there are, also, which 
have no regular practice, but make their 
drawings wholly according to judgment, 
being governed entirely by the character of 
the machine, or parts, to be shown. I in 
form my students on points of third-angle 
practice, and prepare them to make draw 
ings either way, or in any way they may be 
called upon to follow, though, of course, 
they are most expert with the first-angle ar 
rangement of views. 

Mr. Hund’s explanation showing why his 
letter had lost its force, and giving the mo 
tives which prompted its writing, were very 
fitting, but he has called to my attention 
nothing of Which I was not already aware, 
As Mr. Hund has called upon me to give 
stricter attention, may Lask that he give a 
little further thought to what I said, at least 
in one particular? I think he will find that 
I did not attempt to charge that the use of 
the third angle was unscientific, or contrary 
to the principles of descriptive geometry. 
What I did try to show was that, if other 
things were equal, or nearly so, as regards 
the arrangement of views on the paper for 
practical purposes, we should use that ar 
rangement which is most nearly in accord 
with the common practice of descriptive 
geometry. That the first angle is most used 
in the mathematical study, he, 
states. 


himself, 


That there are incompetent draftsmen of 
both schools all know, but that does not 
change the force of what was said of the 
ability of first-angle draftsmen in mathemat 
ical operations ona drawing, as compared 
with that of those who have used exclusively 
the third angle. 

In regard to our work here in this institu- 
tion, which I mentioned as showing that our 
arrangement of views is entirely satisfactory , 
even with young and inexperienced mechan- 
ics, Mr. Hund speaks with as much assur 
ance as if he really knew just how our work 
is conducted. His suppositions are entirely 
at variance with the facts. All but a very 
few of the young men and boys who work 
from our shop drawings know nothing of 
descriptive geometry, or the theories of pro 
jection, but understand the drawings sim 
ply as ‘‘ views.” Only the most advanced 
students take the course in descriptive 
geometry, and itis only in exceptional in 
stances that anyone happens to work from 
his own drawings. And, so far as I know, 
they have never had any trouble that could, 
by any means, be traced to the arrangement 
of the views. 

The settlement of this question at issue, 
depends really upon all parties agreeing as 
to which of the two, or rather which one of 
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all possible systematic arrangement of views 
is really best, for actual every day work of 
all kinds 


never be ren hed for the great diversity in 


Possibly such an agreement can 


the character of work for which drawings 
are required, gives rise to such a variety of 
demands that it may be all of them can never 
be met by any one fixed order of arrange 
ment. But if some arrangement can be pro 
posed which can have even nearly uni 
versal acceptance, it is certainly to be desired 

Uniformity of practice is unquestionably 
desirable, and all should be willing to make 
concessions for the sake of attaining it. If 
it can be shown alittle more satisfactorily 
than as yet that the third-angle method, or 
any other, has the most practical points in its 
favor, or even that it is considered best by a 
considerable majority of the best professional 
men, I shall by all means use and teach that 
method, 

If the arrangement of views which may 
be agreed upon as most nearly meeting all 
requirements of practice, should not happen 
to conform to the established descriptive 
geometry, a new theory can be formulated 
for it. A mathematical science can be, and 
should be, developed to conform to the ar 
rangement adopted, which would present the 
underlying principles, and afford as valuable 
training as does the present deseriptive 
geometry. 

At present it isa fact that there are two 
methods in successful use in first-class manu 
facturing establishments. Whether or not 
either one is satisfactory depends wholly 
upon the skill and judgment of the one 
using it. Drawings can be made perfectly 
elear and satisfactory by either method, I 
have before me now two sets of drawings, 
each of which is from a firm of wide repu 
tation. Both sets are of recent date, and 
are certainly good examples of best practice. 
In one set all the details are drawn with 
the elevation above the plan. In the other 
the views are placed according to the third 
angle method. Both sets are very clear and 
easy to read, 

Most of the illustrations chosen to show 
one or the other method unsatisfactory, do 
not represent the best use of the method for 
the purpose. I certainly should not draw 
the stud Mr. Norton gave, as hedid. If the 
side view is all that was shown, simply put 
the end view at the left, and all will be full 
lines and the drawing clear If it were a 
very long bolt with a special head, it would 
be well to have the end view near the head. 
Then, as Mr. Bilgram said, ‘* inconsistency is 
the jewel,” and the view should be put 
there Quite a number of professional 
draftsmen follow a custom of drawing the 
elevation first, and the plan below it, but 
the view of the right at the right 

No one can be justified in saying that the 
first-angle method is not suited to practical 
work. The fact that it is the almost uni- 
versal one in use in England and European 
countries generally, as ‘‘ X. Y. Z.” has called 
to the attention of everyone, should deter 
one from making such a statement. 

It is to be sincerely hoped that some un- 
derstanding and agreement may finally be 
reached in this matter of the best arrange- 
ment of views, and that there will eventual- 
ly result a far greater conformity of practice 
than exists at present. 

Lexpect to have soon a large amount of 
authoritative information as to the prefer- 
ences and practices of the leading machine 
works and engineering establishments of the 
country, which, I trust, may be of assistance 
in leading to the desired end—a greater uni 
formity of practice and closer conformity 
between the instruction in technical schools 
and general practice. 

W. K. PALMER. 

Miller Manual Labor School, Crozet, Va. 

———- Poe 

At the monthly meeting of the A. 8. M. E., 
May Sth, compound locomotives will be dis 
cussed, and the subject will be introduced 
by F. W. Dean, of Boston. 

—— 

Mr. ©. H. Churchill, of Chas. Churchill 
& Co., London, is in this country, and for 
the next two months will be at 90 Maiden 
Jane, New York. 
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The Baltimore Swindler. 


Since the publication of our fac simile of 
the swindler Uhthoff’s order, we have re- 
ceived a number, and now have on hand 
quite an interesting collection of letters and 
orders from him. Some of the orders were 
filled—others were refused. On February 
2ist, he favored the Kalamazoo Cycle Com- 
pany with one of his valuable orders, but 
they were somewhat suspicious, and got a 
special report on him. We do not know 
what was then written to him by the Kala- 
mazoo Cycle Company, but its import may 
be gathered from a letter addressed to the 
company by Uhthoff under date of March 
7th. It is as follows: 


‘Your favor of the 4th at hand and duly 
noted. We beg toreferto Mr. James W. 
Kane, 1059 Hillen street, this city, and should 
you deem this not sufficient, you may kindly 
cancel order. As our heading, Importers 
and Exporters, the commercial books do 
not rate, and hence absence of rating.” 

It is needless to say that importers and 
exporters are rated along with other busi- 
ness concerns, and Uhthoff’s statement to 
the contrary was only a bluff. 

As to Mr. James W. Kane, whom Uhthoff 
if there is any such 
person, he is probably one of the gang, 


refers to as a reference ; 


and will bear watching. 

The company referred to above state that 
they were taken in for a small amount by 
another Baltimore concern, whose elaborate 
head, 


dicated that they occupied an extensive row 


letter giving several numbers, in 


of stores. It is easily possible that this other 
concern is really Uhthoff—as to that we 
cannot say. 

It would be to the credit of Baltimore, if 
this gang could be rooted out of the city. 
Our only interest in the matter comes from 
the fact that, as indicated by his letter head, 
Uhthoff makes a specialty of supplies for 
factories, and he has, previous to our ex- 
posure, operated more or less successfully 
within the field covered by this journal. 


——_+e—__ 
Gas and Oil Engines. 


A very good showing was made for gas 
and oil engines at the monthly meeting of 
engineers, held at the house of the A. S. M. E., 
the evening of the 10th. Mr. Reeves, in 
introducing the subject, called attention to 
the fact that in many cases the modern 
manufacturing establishment is simply a 
collection of a number of factories which are 
almost entirely separated from each other, 
different management, employ 
entirely different kinds of labor, and have 
different requirements as to power. 


are under 


This had led to the modern subdivision of 
power plants into numerous comparatively 
small units, and in such subdivision the gas 
engine has some advantages peculiar to 
itself, for the reason that the gas-making 
plant (which can be on the premises, and 
for producing a very cheap producer gas) 
needs only to have a capacity equal to the 
total demands made upon it, without refer- 
ence to whether this demand is continuous 
or intermittent, and when at work can be 
operated under the most economical condi- 
tions, regardless of how much or how little 
power is being called for during the time it 
is being operated. This, of course, is not 
true to the same degree of a boiler plant, 
besides which gas has the advantages of 
practically no loss in transmission, and in 
being always instantly available for use in 
any department at its maximum economy 
for any number of hours per day from one 
to twenty-four. 

In an account of a plant of gas engines 
given afterwards by another speaker some 
interesting facts were broughtout. Ina test 
of two 200 horse-power engines of this plant, 
using producer gas made on the premises, 
the result after being translated from ‘ kilo- 
watt hours,” to coal per hour per horse- 
power, which was done by Mr. C. E. Emery 
in discussion, showed a consumption of 
nearly four pounds, which, as Mr, Emery 
remarked, cannot be considered very good 
economy fora hundred horse engine work- 
ing under a practically uniform and well- 
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adjusted load—the power had been deter- 


mined by Prony brake. 

In the subsequent discussion the oil en 
gine came prominently forward, and it was 
declared that these now seem to have the 
lead in England, because more economical, 
more simple in construction and available in 
places where gas is not readily to be had. 

We had expected to be able to present in 
this issue a full report of the meeting, but it 
is unaccountably delayed in reaching us and 
will therefore have to go over till next week. 

a 
Standard Business Cards, 


On another page of this issue we print a 
communication from a manufacturing com- 
pany, in which they propose a uniform, 
standard size of business card, and suggest 
that it might well be 3 inches by 5 inches to 
correspond to the cards supplied for and 
the card index files of the Library 
Bureau. 

While there are 
nor so strong reasons for standard business 


with 
probably not so many 


cards as for standard catalogs yet uniform- 
ity in cards would certainly be convenient 
A card 8 inches by 5 inches 
is somewhat larger than would be chosen if 


in many ways. 


there were no question of conforming to a 
standard already in use. The system of fil- 
ing referred to is very convenient, however, 
and is coming more and more into use in 
the offices of manufacturing establishments, 
and such a file of business cards would, as 
our correspondent says, ‘‘form its own in 
dex,” and it would be infinitely superior to 
any other plan of keeping such cards that 
we have ever heard of. It is at least worth 
considering. 





> 
Suit for Damages by Boycott. 





A suit which seems likely to prove a very 
interesting one to manufacturers generally 
has, after many delays, come to trial, and at 
this writing a jury is being impanelled to 
try it. It isa suit brought by the Dueber 
Watch Case Co., against practically all the 
leading manufacturers of watches and watch 
cases, and damages to the amount of $500,- 
000 are asked as compensation for injury to 
the business of the plaintiff, which injury is 
alleged to have been inflicted by a combina- 
tion of the defendant companies instituting 
a boycott against the Dueber Company. It 
is charged that because the Dueber Com- 
pany would not enter the combination, the 
others caused it to be understood throughout 
the trade that any dealer who handled the 
Dueber goods could handle none of those 
made by the members of the combination ; 
and as this meant that a retailer could not 
offer his customers any of the leading makes 
of watches or cases unless he refused to offer 
the Dueber goods, many of them chose the 
latter alternative, and the boycott was there- 
fore injurious. This happened several years 
ago, and there is -now no combination 
The trial will 
naturally be watched closely, and its result 
will be important. 

—— — 


amongst the manufacturers. 


The vindictiveness with which the rail- 
roads are persecuted in some of the Western 
States is illustrated by the action of the 
authorities of a Kansas county. They de- 
cided to assess railroads for taxation at full 
valuation, but all other property at only 
one-fourth its value. Of course the railroads 
appealed to the courts, and equally of 
course, the Supreme Court of the State de- 
clared such a system of assessment unlaw- 
ful. There is no doubt that railroads have 
been granted privileges and powers that 
ought not to have been granted them and 
that have been abused in many instances. 
Sofar as possible, consistently with the prin 
ciples of justice, it is obviously right to cor- 
rect these wrongs, but it seems as though a 
very small degree of intelligence should en- 
able anyone to perceive that such a method 
of ‘‘ getting even” could not stand in law. 
Such a principle once admitted would open 
the door for many new kinds of legalized 
robbery. 





ee 


In the present chaotic condition of the in- 
come tax law, no one knows just where he 
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stands with respect to the tax upon inc 
unless he belongs to that fortunate cla: 
individuals whose incomes do not appr 
the figure which makes consideration © 
law necessary. 

Chauncey M. Depew clearly sets fort! 
beauties of the present situation wher 
compares the position of the brain w: 
whose salary may be large enough 1 
taxed 
abroad perhaps, whose rents are coll 


with that of a land owner |i 
for him, and who does not even tak« 
trouble to vote here, and yet goes ent 
free of this tax, though his income be « 
to the other’s. 
—— een 

If what is reported respecting the te 
of peace to be imposed by Japan upon Ch 
be true, the war seems likely to result 
very much good, not only for China but 
the rest of the world as well. It is said 1 
Japan will require the practically free oj 
ing of the ports of China for the entran 
vessels, and that the importation of m 
ern machinery is to be unhampered. 
only are these privileges to be accorded 
Japan but to all civilized countries, and it \s 
by no means impossible that large quar 
ties of American machinery may eventua 
be shipped to China. 


= 





A machinist who dropped into our of! 
the other day and was asked how he wis 
getting along with the new machine he | 
invented and is trying to develop, rep! 
that he was troubled with a drunken capit 
ist and was making no headway whatey 
He explained that a wealthy man who h 
agreed to put up the money for an expe! 
mental plant, had been on a prolonged spi 
which seemed likely to be continued ind: 
nitely, and things were in such shape th 
It is evident th 
there should be a general agreement among 
drunken ca 


nothing could be done. 
mechanics not to employ 
italists. 
——__+ape—_—_——__ 
Another has been added to the long list 
decisions showing that the courts, so long 
the laws remain as they are, will not su 
tain nor recognize the legal standing 
trusts. The decision referred to was }\ 
Judge Baker,.of the U. 8. Cireuit Court 
and was to the effect that a trust maintain: 


for the purpose of suppressing free comy 
tition, could not protect patents owned 
controlled by it by means of suits for 
fringement. 

— 


Death of Harry Comstock. 


Mr. Harry Comstock, a very well-know 
mechanic, died suddenly at his home in Fu 
ton, N. Y., the 6th inst. Mr. Comsto 
acted as agent for the Remington Arms Co 


in China, Japan and other Asiatic countrics 


for a number of years, and made some ver) 
He also introduced in thos 
countries the rice-hulling machines, manu 
factured by Chas. E. Lipe, whose death w 
noted recently. He wasespecially well know: 
throughout the gun manufacturing world 
and was active in establishing the Hunt: 
Arms Co., at Fulton. He took out a nun 
ber of patents, among them one for a gun < 
his own invention. He was a valued co! 
tributor to our columns and was very hig! 
ly esteemed in the community in which | 
lived. He was 57 years old at the time 
his death. 


large contracts. 





Literary Notes. 


NOTES ON MACHINE DESIGN. 
Benjamin, M. E. 


By Charles | 
This is a 
pages—in which the various formule uss 
in machine design are given in handy shap 
for practicai application. To quote th 
Preface, ‘‘ the book presupposes an acquain! 
ance with mathematics, and the laws of th 
strength of materials, and no attempt ha 
been made to illustrate actual machinery di 
tails.’ In the treatment of columns. th 
Gordon-Rankine formule could have bee 
supplemented by the simple equation w 


l ‘ 
, that is now used so general! 
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work—covering some ninet 
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ng busy designers. And in the chapter 
pivots, the Hesse hydraulic footstep— 
h is the very best device for heavy 
sure and high speed that has yet ap- 
» red—might have received some mention. 
s esses in pulley arms are referred to as 
hing equal at hub and rim, which can 
hardly be the case, as the arms are in the 
lition of beams fixed at one end, and but 
tly secured at the other. 
xception must be taken to the rule (No. 
that a dimension should be given but 
once on a drawing, without regard to the 
number of views shown. There is nothing 
that so tends to encourage breaches of the 
noice in engineering establishments as the 
pn essity of hunting over a mass of details 
to tind a dimension. 

(ny object that is worth showing— 
whether in a general or detail plan—should 
have the necessary figures to enable those 
interested to secure the size at once. The 
above are but trifling blemishes, however, 
ind taken all in all the book will be found 
more useful to the practical draftsman than 
many works of far greater pretensions. 
Published by C. H. Holmes, 2303 Euclid 
nue, Cleveland, Ohio. Price, $1.50 

—-_ 

We have received from the author, Prof. 
1). S. Jacobus, a pamphlet containing a 
Discussion of Tests of Automatic Sprinkler 
Heads, made in the Department of Tests of 
the Stevens Institute of Technology, Ho- 
hoken, N. J. The pamphlet will be found 
of interest and value to all those who are 
concerned with automatic sprinklers for fire 
protection. 














Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always qorempany Ge question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If yoga v are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer a in 

“next issue.” This department is usually crowded, 
and questions must wait their turn to be answered. 

Neither can we undertake to solve mechanical or engi- 
nee ring problems, and send answers by mail. 





(155) W. A. C., Meriden, Conn., writes : 
Please give name of publisher, and price of 
‘The Practical Instructor,” in questions 
and answers for machinists, firemen, etc., 
by P. H. Zwicker. A.—The book is pub- 
lished by the author, 1607 Washington street, 
St. Louis, Mo. Price, 50 cents, flex. cover. 


(156) J. J. N., Steelton, Pa., writes: The 
inclosed cards are of a 12 'x28" Watts-Camp- 
bell-Corliss engine that works well when 
under 80 pounds boiler pressure, but when 
the steam falls to 70 pounds or under the 
cut-off is irregular in action. Can you tell 
me the cause of this, and suggest a remedy? 
A.—We could not suggest a method of over- 
coming the action mentioned without know- 
ing all the details, such as the load varia- 
tions, the fly-wheel effect, etc., and unless 
you can manage to maintain steam at the 
higher limit, you had better write the 
builders of the engine, who would doubtless 
know of any peculiarities of construction 
that tended to the stated action. 


(157) J. S.. Buffalo, Wis. , writes: Please 
explain ah ‘it is that a pump with small 
clearance throws more water than one having 
greater waste spaces, as stated by certain 
parties. I fail to see how such can be the 
case since water is an inelastic substance. 
A. —If the water enters the pump under a 
head greater than due to the required ve- 
locity by an amount sufficient to overcome 
the ‘effects of the air and vapor in the 
water, there will be no difference in the 
volume delivered, but in almost every prac- 
tical ease the air and vapor influence is 
sufficient to reduce the pump efficiency to 
7) per cent. or 80 per cent. of its theoret- 
ical value when working at any fair speed. 
(he greater the clearance the greater is the 
loss due to any air entrapped. The fact 
iat an air chamber on a water pipe works 
iould be sufficient to demonstrate the fact 

it any pocket is liable to hold air, even 
when under pressure. 


158) J. J. R., Norfolk, Va., writes: 
lease give me the horse-power of an engine 
the following dimensions: Diameter of 
vlinder, 11 inches ; stroke, 15 inches ; steam 
sauge pressure, 80 pounds ; number of revo- 
itions per minute, 200. I have tried it in 
the usual way, but it will not come out 
ight. Please show where my mistake is in 
he following statement : 


11* X .7854 X (80 + 14.7) X 500 


33,000 
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A.—Your mistake is in taking the absolute 
initial pressure instead of taking the mean 
pressure ; expansion of the steam, and back 
pressure should be allowed for, which you 
have not done. In estimating the horse- 
power of a non-condensing engine, our cus- 
tom is to take one-half of the boiler pressure 
for the mean effective pressure, which will 
give : 
11? X .7854 X 40 X 500 _ ». 
= Wi 
33,000 
indicated horse-power. 


(159) W. E. G., Buffalo, N. Y., asks: 
Will the papers on ‘‘ Practical Drawing,” by 
J. G. A. Meyer, be published in book form ? 
A,—It is expected that they will be. 2. 
The flutes of reamers made by manufactur- 
ers of such tools are cut irregularly. Why 
are they made so, and how do they index to 
cut them? A.—They are made so to pre- 
vent chattering, and they prevent it upon 
the same principle that an increment cut 
file prevents chattering, that is, the space 
between the teeth being irregular, they can 
not establish ridges in the work, and after- 
wards perpetuate them by the teeth going 
into exactly the same positions several times 
in a single revolution of the reamer. The 
manufacturers of such reamers have special 
indexes for the work, that is, plates which 
are indexed irregularly. It can be done 
upon the universal milling machine simply 
by turning the index pin the amount re- 
quired for the regular indexing, and then 
moving the plate forward or back, as the 
case may be, to give the required variation. 
Opposite teeth are made alike, and in cut 
ting them in the milling machine the two 
teeth opposite each other should be cut suc- 
cessively, that is, after cutting one tooth the 
reamer should be revolved half way around 
and the opposite tooth cut to the same depth. 


(160) J. A., Hartford, Conn., writes: I 
have a small yacht with a keel condenser, 
and without an air pump. I now wish to 
use an air pump driven by a belt. What 
should be the diameter, stroke and speed of 
this pump? The engine runs at the rate of 
about 400 revolutions per minute. Also, 
where should the pump be placed ? A.—We 
cannot give the size of the air pump without 
knowing the size of engine. We should use 
a single-acting vertical pump. The capacity 
of this pump you can find by the following 
rule: Divide the indicated horse-power of 
the engine by the number of revolutions per 
minute, and multiply the quotient by 300 ; 
the result will be the capacity of the air 
pump in cubic inches. The stroke of the 
pump may be equal to the diameter ; some 
engineers prefer to make the stroke a little 
greater than the diameter. If the stroke and 
diameter is to be equal, then the diameter is 
found by dividing the capacity in cubic 
inches of the pump .7854, and extracting the 
cube root of the quotient, the result will be 
the diameter of the pump. The speed of the 
bucket should not exceed 200 feet per min- 
ute. Place the pump as close to the outlet 
end of the condenser as conditions will per 
mit. 2. Is there much back pressure with 
the present arrangement? A.—To this we 
cannot give a definite answer without know 
ing anything of the construction of the 
engine. The best way to determine the back 
pressure in any case is toattach an indicator. 


(161) A. B., Jersey City, N. J., writes: 
Kindly give me a graphical solution of the 
problem given in Question 127, namely, 
the length of the arc A BC (see accompany- 
ing figure) is 1,000 feet, at one of its extremi- 
ties it is tangent to a straight line A D, 
the other extremity is 400 feet above the 
line A D, find the radius of the arc, and the 
angle which it will subtend. A.—Through 
the extremity A, of the arc, draw a line A O 
perpendicular to the given line A D; also at 


oO 


AA 
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400 feet above A D, draw a line / F parallel 
to A D. Make the length of A D equal to 
the given length of the arc, 1,000 feet, and 
divide A D into four equal parts; from the 
point of division 1 as a center, and with a 
radius D 1, equal to # of the length A D, 
draw an arc cutting # F in the point 0, 
join the points C and A by a straight line, 
and bisect the line C A ‘by the line BO, 
cutting O Ain the point O, then O A will be 
the required radius, and C 0 A the re quired 
angle. This construction does not give 


absolute correct results, but a very close 
approximation. The principles of this con 
struction have been taken from the manual 
of ‘‘ Machinery and Millwork,” by Professor 
Rankine. : 


(162) H. E. B., ——, Md., writes: Kindly 
give a method or rule for finding the 
diameter of balls for a ball bearing. The 
balls are to touch each other, and lie in a 
plane perpendicular to the axis of the bear 
ing, the number of balls are given. A. 
To make this plain, we shall take the fol 
lowing example: The journal is 4 inches 
diameter ; there are to be 12 balls around 
it; the balls are to touch each other, what 
will be the diameter of the balls? In the 
accompanying sketch, let 47 / be a portion 
of the circumference of the journal 4 inches 
diameter, divide the whole circumference 
into 12 equal parts, and thus obtain the are 
a @ 6b = ,'s of the whole circumference ; 
bisect this are at G, and through this point 
and the ceater ( of the journal draw the 
straight line C D; also through the points 
C and @ draw the line C A, and through the 
points C and } draw the line C B; through 
G on the circumference Zi J draw the line 
E F perpendicular to C D, terminating in 





— 
- A \ / B ~ 
\ / / 
\| Dy 
\ oe } 
\ 
E 7 tt 
—a /b 
HA \ / i 
A \ / 
“ \ / 4 
/ 
| 
| 
» 
\ | ig 
\ | 
\ i wn Ma t 
\ 
y Cc 


the point H onthe line @ A, and in F' on 
the line CB. Bisect the angle A H F by 
the line D, cutting the line 0 D in the 
point D, this point will be the center of the 
ball, and D @ will be its radius. This is a 
graphical solution of the problem, and _ it 
consists simply of finding the center of a 
circle which shall be tangent to the lines 

A, 0 B, and FE F. From this construc 
tion we can find the diameter of the ball by 
computation as follows: The angle A CB 
is equal to sa = 380 degrees, hence the 
angle A C Dis equal to 15 degrees ; the sine 
of an angle of 15 degrees is .2588, conse 
quently the line H @ is (.2588 & radius of 
2 inches =) .5176 inch long. The angle 
A E G is one of 105 degrees, hence the angle 
D E G is one of 524 degrees; the tangent of 
an angle of 524 degrees is equal to 1.3082, 
consequently the length of the line D @, 
which is the radius of the ball, is equal to 
176 & 1.3082 = .6745, and the diameter of 
the ball will be 1.349 inches. 


(163) G. B. W., Winsted, Conn., writes: 
There is a problem before me which I am 
unable to solve satisfactorily, and I write 
you for information concerning it; if you 
will kindly tell me where I can get it I shall 
be greatly obliged. In the factory where I 
have charge the water-wheel power is barely 
sufficient to run the machinery up to speed, 
and the least variation in the amount of 
power used will have its impression on the 
speed. It is proposed to make some consid 
erable alterations with a view of saving fric 


-tion, thereby gaining more power for useful 


work. What I wish to be able to do is to 
measure with the Prony brake and scales, or 
in some other manner, the horse-power con 

sumed by each of the numerous line shafts 
throughout the mill, then, after the proposed 
changes are made, I wish to measure again 
and compare the two and see if the amount 
of gain is what we expected. We have 
about 80 bearings on our line shafting 
throughout the shop, not including any 
countershafts. We propose to substitute 
roller bearings in place of the ordinary bab- 
bitt boxes, and, as I said before, I wish to 
determine how many horse-power each shaft 
is consuming at the present time, and how 
many horse-power will be consumed: after 
the new bearings have been put in place. 

Kindly throw some light on the subject. A. 
—You can use the Prony friction brake for 
measuring the power saved in overcoming 
the friction with the new bearings placed in 
position. Apply the Prony brake before the 
change is made to end of the line shafting, 
note the speed at which the shafting is run- 
ning, and then compute the power trans- 
mitted by the shafting from the data taken 
from the brake. The power thus found will 
be the net power which the shafting can 
transmit. After the change in bearings has 
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been made apply the brake at the same place 
of the line shafting and run the shafting at 
the same speed as before and again compute 
the net power which the shaft is then trans 
mitting; the difference between the two 
powers thus found will be the power saved 
in friction; but this power will not give the 
amount required to overcome the total fric 
tion. We should advise you to get the book 
treating on dynamometers and the measure 
ment of power, by J. J. Flather, published 
by John W iley & Sons, 58 East Tenth 
street, New York. In this book are ex 
plained in a very simple manner the rules 
by which the power can be calculated from 
data taken from the Prony brake and other 
various kinds of dynamometers, which are 
also illustrated and described. Among these 
are dynamometers which can be attached 
directly to the shafts and the power read off, 
and which may suit you far better than a 
Prony brake. We cannot advise positively 
as to which dynamometer is best as we 
know nothing of the location of the shaft 
ing. 


Business SreciALs 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 

















Gear Wheels, Gear Cutting. Grant; see page 312. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct, 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att’y, 26 Cort'ndt St., N.Y. 
Cam-Milling. Machine Tool Works, Newark, N.J. 
Marine Iron Works, Chicago (new catalog). 
Pattern and Brand Letters. A werent of sizes 
and styles. Heber Wells, 157 William St., N. Y. 
Selden Packing for stuffing box, with or ob 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 


25-light star dynamo, $60. Star Dynamo Co., 
Jefferson City, Mo, 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Gardenier’s “Ready Help for 
Engineers.’ Price by mail, $1.00. 
Edward Meeks, publisher, Philadelphia. 


Locomotive 


American packing rings are in touch with the 
cylinder. New circular about rings and pistons. 
J. H. Dunbar, Youngstown, O. 

Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 

Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stoek. 
When ina hurry, buy of The Tanite Co., New Yonk 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 

“Binders”’’ for the AMERICAN MACHINIST. Two 
styles, the ‘* Conamon Sense,” as heretofore sold by 
us and mailed to any address at $1,00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hdéld 
the entire 52 issues of any volume. AMERICAN Ma- 
CHUINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Econom 
By F. F. Hemenway. Contains plain directions for 
we the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 
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———_-geo—___—_ 
The Suppressed Award to Frederick E, 
Sickels. 


In our issue of the 4th inst., Mr. Chas. T. 
Porter, writing of an award made to Fred- 
erick E. Sickels, by the Board of Judges on 
Steam Machinery, said ; 

This award never saw the light. It was 
thrown out by the committee of revision, of 
which committee Geo. H. Corliss was chair- 
man. I procureda copy of the award, which 
I gave to Mr. Sickels, and I presume it has 
been preserved by him. The original may 
be on file among the records of the 1876 Ex- 
hibition. On this point, possibly, General] 
Walker may throw some light. I should be 
glad if this award could be found and pub- 
lished, in order that the world might see the 
exact language which the committee of re- 
vision felt it their painful duty to reject. 

I never learned that this committee found 
it necessary to exercise their censorship in 
any other case whatever, and am under the 
impression that it did not. If this be go, 
the suspicion becomes very strong, that all 
this machinery of a committee of revision 
was got up for the mere purpose of enabling 
Mr. Corliss to sit in judgment on his own 
case, and throw out the award that must 
inevitably be made to Mr. Sickels for the 
invention of ‘the trip cut-off.” 


As we agreed with Mr, Porter regarding 
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the interest attached to this award, we have 























































































persistently searched for it, and have at last 
found what is believed to be the only copy 
in existence. The original has probably 
been destroyed, and neither it nor a copy of 
itis on file amongst the papers in Memorial 
Hall, Philadelphia. The copy 
Chas. T 
erick Sickels’ papers, thus enabling us to 


made by 


Porter was found amongst Fred 


present it. It is as follows : 


(Copy.) No. 202. 
INTERNATIONAL EXHIBITION 

Bureau 1876 
of UNITED STATES CENTENNIAL 


Awards. COMMISSION, 


PHILADELPHIA, 3d August, 1876 
REPORT ON 


Group No. XX. 
Catalogue No. 1,027. 
Models of 
Steam Engines. 

Name and Address of Exhibitor, Frederick 
E. Sickels. 

The undersigned, having examined the 


AWARDS. 


Product, Improvements — in 


product herein described, respectfully rec 
ommends the same to the United States 
Centennial Commission for Award for the 
following reasons, viz.: 

This exhibit possesses great historical in 
In the year 1842, Mr. Sickels pat 
ented the trip or liberating cut-off, an in 


terest. 


vention which, in a variety of forms, has 
come into use wherever steam engines are 
In applying this invention to pup 
pet valves, Mr. Sickels prevented 


made. 
these 
valves from striking their seats by his inven 
tion of the dash pot, in which he availed 
himself of the incompressibility, the inde 
structibility, and the divisibility of water, and 
which is now employed for this purpose in 
all such applications. 

In 1848 he patented an improvement in 
the method of controlling motive power, by 
which method steam is applied at the present 
time to various uses, notable among which 
is the steering of large vessels, the steers 
men turning the wheel precisely as in steer 
ing by hand, but all the force being exerted 
by the steam, 


(Signed) CHARLES T. PORTER. 


Approval of Group Judges, 
Horatio ALLEN, Cuas, E. EMery, EMIn 
Brunesck, F. RELEAUX. 

Copy made from the original by Chas. T. 
Porter, October 28, 1876. 

The last line as printed above, is indorsed 
on the copy by Mr. Porter, and: he supposed 
at the time that he was making a copy from 
the original, the fact being, however, that 
what he supposed was the original, written 
by his own hand, was in fact such a cleverly 
executed imitation copy of the original that 
it deceived even him, the writer of it, all 
the signatures having every appearance of 
genuineness. 

This copy, it appears, had been made as 
a mere exercise in penmanship by a clerk 
who had been given the original with orders 
to make a copy of it—for Mr. Porter. The 
last paragraph of the subjoined letter by 
Mr. Porter, a copy of which was found on 
the back of the copy of award, refers to this 
curious circumstance. 


19 West PARK ST.. 
NEWARK, NEW JERSEY, 
28th October, 1876. 
GENL. F. A. WALKER, 
Chief of Bureau of Awards. 

DEAR Str—TI learn by letter received this 
morning from Mr. Newell, that the recom 
mendation of the judges of Group XX. of 
an award to Frederick E. Sickels for his 
Exhibit of Models of Improvements in Steam 
Engines has been rejected by the Commis- 
sion on the ground that they are only 
models. I think there must have been some 
misconception on the part of the Commis- 
sion, and that on proper presentation the 
Commission will reconsider their action, and 
not do the exhibitor such great injustice. 

First, I see among the awards one to 
J. & H. Gwynne, of London, for models 
(numbered}447), and even one fora drawing 









to E. D. Leavitt, of Cambridgeport, Mass. 
(numbered 256). But, second, these are not 
From all Mr. Sickels’ Ex 


hibits the judges selected two for award. 


mere models, 


The first was the original model loaned to 
Oftice for 
this occasion, of his invention of the liberat 


the exhibitor from the Patent 
ing cut-off patented in 1842, and constituting 
one of the great inventions in the history of 
the steam engine, used on the most ceie 
brated engines in the world, and of which 
all Americans are proud. 

The other does not happen to be a model 
at all, but is a working steam steering 
apparatus taken from a vessel on which it 
had been used for years. 

The report was signed by six judges, all 
who were in the country at the time it was 
prepared (Mr. Barlow and Mr. Petroff had 
gone home), including the veteran engi 
neers, Joseph Belknap and Horatio Allen. 

By mistake Mr. Newell has sent to me the 
original award instead of a copy, which I 
had written for. It has been marked ‘‘Copy,” 
but you will see that it bears the original 
signatures. I have made a copy from it, 
and herewith return it. 

I am, Sir, 
Very Respectfully Yours, 
Cas. T. PORTER 
—— + >o 1=—— 
Combined Drill and Countersink, 


By WARREN E. WILLIS. 

It seems to be quite well recognized that 
these tools are preferable to the separate 
drill and countersink for a variety of reasons, 
amongst which might be mentioned their 
superior stiffness, as compared with a single 
small drill, their adaptability in re-centering 
work without throwing it out of truth, cen- 
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tering and reaming on uneven surfaces, 
freedom from chattering, having the coun 
tersink true with the drill hole, the angles 
correct and alike, the hole being drilled so as 
to clear the center, besides the saving in 
time over using single tools, all without 
special pains on the part of the operator. 

While it is usually cheaper and more sat- 
isfactory to buy these small tools, it some- 
times happens that it seems advisable to 
make them, as, for instance, when certain 
sizes or lengths for particular purposes or 
peculiar shapes, not readily obtainable, are 
wanted. 

Anticipating a demand for shop use of a 
number of these tools of a small size—.04 
drill, .125 body—during a dull time, we de- 
vised and made fixtures as illustrated. 

A collet was made, to fit the hole in spindle 
of a,12 inch lathe, containing a rod with an 
enlarged cam head ((@) arranged to give two 
movements during one revolution, and this 
cam was drawn by a helical spring against a 
roll, carried by a bracket B attached rigidly 
to head of lathe ; 
was also arranged to hold split bushings in 


the enlarged end of rod 


which were secured the blank to be operated 
upon. 

The blanks, previously roughed out, 
without using the cam arrangement, were 
milled and replaced in the fixture with ref- 
erence to the cutting edges, and upon re- 
volving the lathe the work was caused to 


rotate, while the cam and roll acted to force 
the blank through a 
against the cutting edge of a fixed tool, of 


hardened bushing 
the proper shape, held in a form of box to i} 
fitted to tail spindle of lathe. 
movement of the work, twice for each revo 


This endw ise 


lution, gave the proper clearance on each lip 
of both drill and countersink. 

The form of cutter is given, as it involves 
special design to produce best results. The 
sketch was made from rear of the lathe 

Compressed Air for Small Engines. 

By FRANK RIcHARDs. 

The following query has been handed to 
me by the editor of the AMERICAN MA 
CHINIST, and as there is not sufficient space 
in the Question and Answer department for 
a full exposition of the case, Iam permitted 
to deal with it in my own way, and I trust 
that I may be able to interest some others 
who are thinking in the same line: 

‘“We have a 2-inch by 3-inch slide-valve 
engine, cutting off at 
would like to run with compressed air com 


8 stroke, which we 
ing from two receivers, 7 inches diameter 
by 8 feet long. What would you consider a 
good pressure, and how long will the engine 
What should 


be the thickness of metal in the walls of 


run with assumed pressure? 
receivers? Assume an air pump which one 
strong man can work, how long would it 
take to recharge the receivers? Please give 
Would there be any 
advantage in compounding said engine with 


dimensions of pump. 


one 34 inches by 3 inches?” 

The cubical capacity of the two receivers 
would be: 

7? & .7854 & 16 + 144 = 4.49 cubic feet. 

Say that the receivers were charged to 
1,000 pounds gauge pressure, or 63 atmos 
Standard 7-inch pipe is .8 inch 
thick, and should easily stand this pressure. 


pheres. 


The receivers before use should be subjected 
to a hydrostatic pressure at least double the 
They 


reliable safety valve, and a pressure gauge. 


above. should, of course, have a 
There is no more danger with high pressure 
than with lower pressures if proper precau 
tions are taken. Steam pressures are carried 
much higher than formerly, 
while explosions are less 
frequent, and it is not the 
high-pressure boilers that 
explode. It would be pref- 
erable to have the receivers 
stand vertical, with the air 
pipe at the top, and a drip 
cock at the bottom, or, if 


horizontal, they should have 
some inclination and a drain 





TERSINK. cock at the lower end. If 
the water is drawn off as it 
accumulates in the receivers, there will be 
no danger of ‘‘freezing up” in the sub- 
sequent use of the air as proposed. As 
the air leaves the receivers it should pass 
through a pressure reducer adjusted to de 
liver the air at a pressure only a little above 
that at which it is proposed to use it in the 
engine, and after passing the reducer, the 
air should be carried through pipes of suffi 
cient length to allow it to recover its original 
temperature, and gain so much additional 
volume, before entering the engine. This 
reheating is important, allows a better lubri 
cation of the engine, is worth a great deal 
in power, and costs nothing except for the 
pipe. The air may be used either with or 
without an actual reheater in addition to 
this. If a reheater is used, it should be 
placed as close to the engine as possible, and 
if the air is heated to about 400 degrees, a 
gain of about one-third in the amount of 
power realized may be expected, the gain 
appearing in the additional time that the 
engine would be able to run upon one 
charge of air in the receivers. The reheater 
for this little engine might 
vertical coil of 4-inch pipe inclosed in a 


consist of a 


shell, and heated by an oil stove below it. 
In what follows the air is not assumed to be 
reheated. 


The free air capacity of the receivers at 
1,000 pounds, or 68 atmospheres, would be 
4.49 x 68 = 305 cubic feet, and if the 





engine were arranged to use the air 
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pounds, or 4 atmospheres, it could, of « 
run unti! the pressure in the receivers 
fallen to the same, thus leaving in 
149 x 4 
air, and the total available air ia on 


17.96 cubic feet, say, 18, of 
charge in the receivers would be 305 

287 cubic feet of free air 

Now we are not told what speed or | 
itis required to develop at the engin 
we may assume it to run at 200 revolu 
per minute, or 100 feet piston speed \W 
Cutting off at 
allowing for clearance, we may assume 


is pretty slow. & strok 

4 of a cylinderful of air is used per st 
The consumption of air per minute will 
be 2% x .7854 x 100 x % + 144 
cubie feet. This is air at 4 atmosphi 
and the volume of free air used will, the 
fore, be 1.64 k 4 = 6.56 cubic feet 
minute, and 287 + 6.56 = 43.7 minutes 
the engine will run at above speed upon 
full charge of air in the receivers. It 
air were reheated we may say that the 
gine would probably run one bour. 


5 stroke 


a 


Air at 45 pounds cut off at 
a mean effective pressure of 38 pounds 
the indicated horse-power of the engine 
therefore be 22 * .7854 xk BR & 100 
33,000 = .36, or say that it will equal 
power of 2 men. 

It is worth while to note the result 1 
would be possible with a little chang 
the engine, and in the pressure used by 
Say that the engine, retaining the s 
the s 
speed, used the air at 90 pounds instead 


dimensions as before, and at 
15, cutting off at 4 stroke with small cl 
The M. E. P. in this case would t! 
be 39 instead of 38, and the I. H. P. wo 
be 2$ per cent. higher than before.  \\ 


ance, 


may assume that the air used was .3 

stroke. The consumption per minute wo 
then be 2* x .7854 x .B x 100 + 144 
.655 cubic foot at 7 atmospheres, or .655 
7 = 4.585 cubic feet of free air per minu 
In this case as 7 atmospheres, 4.49 x 7 
31.43 would remain in the receivers, 

total air to be used would be 305 — 31.43 
273.57, and 273.57 + 4.585 = 59.6 minu 
Here the « 
gine would run for 36 per cent. longer ti! 


that the engine would run. 


with 2} per cent. more power, and a « 
sumption of 4 per cent. less free air, a g 
of decidedly more than one-third in 
ciency, with the additional gain of o 
third by reheating not less available th 
before. 

The two quite different results arrived 
above are based upon precisely the sai 
available supply of air, and of course ha 
nothing to do with, and are quite indiffers 
as to the means by which the air is co 
A supply 


high class engines with close economy 


pressed. of air compressed 

fuel, and generally distributed for popu 
use, would be a very desirable thing, and 
would be scarcely possible to employ it | 
any of the established uses of air, or | 
many new ones such as are constantly ari 
ing, without gain and satisfaction ; but wh 
it comes to compressing air by manual lal 
It will not p 
except where the air is wanted in small \ 


it is a very different thing. 
ume or infrequently. As we saw above tl 
the 2-inch by 38-inch engine, at what wou 
be called a slow speed, develops the pow 
of two men, and as we know that rarely 
50 per cent. of the initial power reali: 
through a system of air transmission or « 

version, except where the air is reheat 

we may say in a general way that it \ 
take four men at the compressor to sup] 
the two-man power engine, or that it w 
take one man four hours of hard work 

keep the engine going for one hour. 

The problem of compressing a single 
lated receiverful of air at a given pressur: 
very different from that of compressing 
maintain a continuous supply where the 


is being constantly used, and the conditio: 


are all to the disadvantage of the first 
those tasks. In maintaining a constant co 
pressed air supply, or in continuous co! 
pression against a constant pressure, aft 
the pressure has once been attained, 1 


mean resistance is constant, and the wor 


per stroke is constant. If the rate of co 
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pression exceeds the consumption of the air 
{ ympressor simply runs more slowly, and 
it iir is taken away faster than the com- 
x is producing it, the speed of the 
( ressor is accelerated, or at least that 
a d be the mode of regulating the air 
5 y: but at whatever speed the com 

or runs, Within the practical limits of 
it. he work per stroke should be very nearly 

same. Ina large plant where a number 

mmpressors were employed, the greater 
! ber of them should be kept in operation 
a iniform speed, and at the speed produc- 
the highest all around economy, while 
y upon one or two of the compressors 
should come the fluctuations of speed to 
No such uni- 
f ity of work is possible in the charging 


" the varying demand. 


( single receiver, or pair of receivers. 
The resistance constantly increases with the 
pressure, and in compressing to the last fifty 
pounds of the thousand required, the mean 
re-istance per stroke will be four times as 
it as for compressing to the first fifty 
pounds, and if the ‘‘strong man” is able, 
with the apparatus provided, to run the 
COl ipression clear up to the 1,000 pounds re- 
quired, he will not have enough to fully em- 
his strength in the earlier stages, and 
there will be a part of the man’s strength 
running to waste. 

{ can hardly think that anyone will be 
making a compressor for charging a receiver 
as above by hand power, but as we have 
gone so far it seems proper to suggest the 
dimensions and some other particulars of a 
suitable compressor, bearing in mind all the 
while that the established makers of com- 
pressors could probably give better satis- 
faction and secure better results than the 
average amateur would be likely to obtain 
for himself. We could make our compressor 
to be driven either by a hand crank or by a 
belt, and then if there was any power avail- 
able we could get the benefit of it, and take 
arest. It would be quite necessary to do 
the compression by two stages, on account 
of the heat developed by the compression, 
and for a large compressor working to 1,000 
pounds, not less than three successive 
stages of compression should be adopted, 
with effective cooling of the air between 
them, 

The compressor that I have in mind con 
sists of two single-acting pistons or plungers, 
24 inches and 1 inch diameter by 3-inch 
stroke, working in vertical cylinders sub- 
merged in a tank of water, and driven by a 
shaft above them,in suitable bearings, with 
two solid cranks working opposite each 
other to drive the plungers, and with a hand 
crank upon one end of the shaft and a fly 
wheel, or heavy pulley, upon the other. 
The plunger in each cylinder should travel 
close to the end of it, and the valves should 
be so placed as to make the clearances as 
After compression in the 
first cylinder, the air should not pass directly 


small as possible. 


into the second, but should be led around 
the tank through a brass pipe to give it a 
chance to cool, which it would readily do. 
At the beginning of the compression the first 
cylinder would do all the work, and the air 
would simply blow through the valves of 
the second cylinder, until a pressure of be- 
tween 6 and 7 atmospheres was reached, 
when compression would begin in the second 
cylinder, and the work of the first cylinder 
would be thereafter constant, while the work 
ot the second cylinder would continually in- 
crease with the pressure. The free air ca- 
pacity of this compressor would be deter 
mined by the first cylinder, and at 100 


revolutions it weuld deliver 2.5*  .7854 


100 + 144 = .85 cubic foot per minute, 
‘to fill the receivers up to 1,000 pounds 
pressure would require 300 + .85 = 355 


nutes, or about 6 hours. This does not 
present 6 hours of full work for a strong 
n, because at the first the work would be 
lit, and the compressor might even be run 
ster than the schedule, but at the last the 
ced could not be maintained by any man 
ing. At the highest pressure and 100 
olutions the power required would be 
out .8 horse-power. At 50 revolutions 
would of course be but one-half of 
at. 
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The Hogan Water-tube Boiler. 


The Hogan Boiler Company, of Middle 
town, N. Y. opened their works to the 
inspection of the public on April 9th, for 
the purpose of demonstrating the claims 
made for their vertical water-tube boiler 
Those who were present, in answer to the 
company’s invitation, were escorted to the 
works, after a luncheon that had been pre 
pared for their benefit, and were shown the 
workings of the 100 horse-power boiler, used 
in driving the machinery of the plant, after 
which a trip was made to the State Homeo 
pathic Asylum, where a 400 horse-power 
boiler has been installed—which it is claimed 
gives the greatest satisfaction. 

The Hogan boiler is a modification of the 
Thornycroft type, inclosed in brickwork 
having outside circulating tubes running 
from upper separators to lower distribut 
ing drums, and the company claims un 
equalled economy, steadiness of water level, 
dryness of steam, and ease of making re 
pairs. The company has a_ well-arranged 
establishment, on the outskirts of Middle 
town, in close proximity to the railway— 
which it is expected will soon increase 
handling facilities by running a branch line 
directly to the works. Boilers are built for 
all services under the Hogan patents. 
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Thought the “Clermont” Was Perfect. 
Peter Cooper was one of the invited guests 

of Robert Fulton, on board the ‘‘ Clermont ” 

when, on her trial trip, she first ploughed 
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with a view of taking her place, should 
occasion arise, in any of the world’s navies 
Her upper deck is strengthened so as to sus 
tain the weight of the heaviest quick-firing 
guns, and her engines and boilers are pro 
tected by her coal bunkers 
—— ms 
Air Compression—A Bit of History. 


By W. H. Booru 

Some little time ago I had to investigate 
the proportions of a steam boiler concerning 
which there was a dispute as to its capacity 
to drive certain air-compression pumps, and 
in order to grasp every possible contingency, 
it seemed well to study the effect of com 
pression of the air with or without cooling. 
If anyone will go into this study, I venture 
to say he will come out of it with a convic 
tion that air compression is an operation 
which requires time, owing to the difficulty 
of cooling the air during compression suffi 
ciently quickly. Overlooking for the mo 
ment the mechanical advantages of air 
compressors being built on the direct-acting 
principle, it would appear that direct action 
is not a consistent practice, for slow move 
ment is bad for the economy of the steam 
cylinder, and good for the air cylinder, and 
some indirect connection which should allow 
the steam piston to travel much faster than 
the air piston is clearly indicated by the 
In the 
illustration herewith there are two curves 


physical conditions of the problem, 


marked respectively isothermal and adia 
batic, the first being the pressure curve 


“80 Ib, gauge pressure 
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ATR COMPRESSION, 


the waters of the Hudson by steam—waters 
which have since been and are now thronged 
with what are amongst the most splendid 
steamboats in the world. 
tell a story to the effect that there were re 
freshments and speeches on board, and one 


Cooper used to 


of the speakers, after referring in very ap 
preciative terms to the boat, said that fine 
and magnificent as she was (she was 133 feet 
long, 164 wide, flat-bottomed, straight-sided 
and with full bows, decked only at the ends 
and with boilers and machinery exposed 
amidships) she was probably only the germ 
of practical steam navigation, and that 
much finer and faster boats would certainly 
follow her. At this point Fulton called 
upon the speaker to sit down, telling him 
bluntly that he knew nothing of what he 
was talking about. 





-_  — 
Steam Yacht “ Giralda.” 

The steam yacht ‘‘ Giralda”’ being ready 
to take part in the race off Nice on the 10th 
inst., and finding no competitors, sailed 
over the course of 53 miles alone, and made 
the remarkable speed of 222 knots per hour. 

She was built by the Fairfield Company, 
for Mr. Henry McCalmont. 
twin-screw yacht, and is said to be of 1,000 
tons yacht measurement, and fitted with 
water-tight compartments. Her quadruple 
expansion engines are rated at 6,500 horse- 
power; three double-ended boilers, and two 


She is an iron 


single-ended boilers supply the steam. The 
coal bunkers carry 436 tons of coal, or 
enough to last for a continuous 10 days’ 
cruise at a speed of 16 knots. 

The ‘‘ Giralda” carries a crew of about 60 


hands all told, She was specially. designed 


resulting from the compression of air from 
atmospheric pressure to 80 pounds gauge 
pressure at soslowa rate of speed as will 
allow the air to become cooled as quickly as 
it is compressed and heated, the second 
being the curve due to the compression of 
the air which increases its temperature as it 
is compressed, and loses none by radiation or 
cylinder conduction. Of course these curves 
are both impossible in practice. They are 
the extremes between which every com 
pression curve will lie. Let us now sup 
pose that the piston is at the end of its 
stroke, and moves suddenly to the middle 
of the cylinder ; the adiabatic curve is fol 
lowed to a. There the piston waits while 
the air cools, and the pressure falls to } on 
the isothermal curve. Thence the piston 
moves forward half the remainder of the 
stroke, and the curve / ¢ is traced by the 
indicator pencil; the piston again waits 
until the temperature falls, and the pencil 
drops to d on the isothermal. Completing 
its stroke, the piston forces the air again to 
give the curve de. The diagram is thus 
made up of the three short curves na, be, 
d e, joined by the vertical lines of cooling 
abled. 

Though inclosing a larger area than the 
isothermal curve, yet the treble curve area 
is very much smaller than the area in 
closed by the adiabatic diagram, and the 
difference is all so much power economy. 
Though this system of piston movement 
and stoppage is not a practicable system, it 
points toa system which is practicable, and 
which is productive of economy wherever 
I refer, of 


system which 


its principles are followed out. 
course, to the compound 
seems to be eminently suited to the process 
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In place of the three 
step diagram of the illustration there would 


of air compression 


be three cylinders in series, each forcing air 
t 


» an intermediate receiver ¢ x posed to ex 
ternal cooling influences. In passing through 
such receivers the air would be deprived of 
the additional temperature it has acquired 
by each step in the series of compressions, 
and though, of course, there is an added 
complication of extra cylinders, these can be 
all placed tandem fashion on one rod, and 
the same mechanical advantages are secured 
as in the compound steam engine, such as 
reduced stresses on the crank pins or rods, 
reduced pe riphery of leakage on the highest 
pressed piston, ete., all which, with the 
saving of power, make compound air com 
pression fully as reasonable as compound 
steam expansion. The cylinder of an air 
compressor is hardly the place in which to 
cool the air effec tively or quickly. Cooling 
may be facilitated by a water spray through 
out the stroke, but this is objected to by 
some users of compressed air, probably be- 
cause the air absorbs so much moisture, and 
vives it out again as ice when cooled by 
subsequent expansion. Seeing that so much 
power is saved by attention to the cooling 
of air during compression, it equally follows 
that a proportionate suving is to be effected 
by heating compressed air before allowing 
it to do work during expansion. In a hot 
mine this heat is given by the exposure of 
the air pipes to the normal temperature of 
the workings through which they are car 
ried, but this question of subsequent heating 
is one which may be dealt with in many 
ways, one recently redescribed, consisting 
of burning a gas jet inside the air main 
itself, while another suggestion is to allow 
gas engines to exhaust into the air mains—a 
plan not to be recommended when the final 
discharge of the working air has to be 
breathed. The aid to ventilation afforded by 
compressed air drills has always been a fine 
and powerful argument in their favor for 
mining and tunneling purposes, especially 
where, with ventilation, it is also desired to 
reduce the temperature, 

In the diagram the saving to be effected 
in the hypothetical case of a piston ad 
vancing in steps, and waiting while the air 
returns to its original temperature, is meas 
ured by the hatched area of the space 
between the two extreme curves 

The diagram is supposed as from a cyl 
inder of 24 inches stroke compressing air 
from the atmosphere to 80 pounds gauge 
pressure. The space occupied by the heated 
compressed air is seen to be 6.392 inches of 
the length of the cylinder, that is to say, 
when the piston arrives within this distance 
of the end of its stroke, the air will raise the 
valve leading to the reservoir. which is 
supposed to carry sv) pounds gauge pressure, 

If, however, the air could be cooled as 
fast as it is compressed, the space occupied 
would only be 3.725 inches. In the first 
case the piston must move against the 
reservoir pressure 2.667 inches more than in 


the second case, The menun pressures are, re 


spectively, 36.264 pounds and 27.69 pounds, 
a ratio of 100 to 131 very nearly. 

If, now, the cooled air were allowed to 
expand again from the point 7, without 
receiving heat, the curve of the diagram 
would, being adiabatic, fall below the iso- 
Hence 
it is obvious that in compressing air, if we 


thermal curve of the illustration. 


compress along the curve Ng, and expand 
weain along the curve f LV, the air having 
cooled from g to f in the pipes, we shall 
lose enormously. We have, therefore, to 
endeavor as far as possible to compress from 
N to f, then add heat, and expand from g 
to—wherey Not to V,if we can help it, 
because this means we have only heated the 
air and not the cylinder; we must try to 
expand down a curve which rises above V 
by continuing to add heat to the cylinder 
just as we add heat to a steam cylinder by 
means Of a jacket. By so doing we can cut 
off earlier on the working stroke. 

In the process of refrigeration by air, as 
practiced on the steamers bringing food 
supplies from Australia and New Zealand, 
air is compressed as nearly along NV ff as 


circumstances permit. It is cooled at least 





312 


AMERICAN 


MACHINIST 


Apri 18, 1895 








to the ocean temperature, and it is then set 


American Tools in Europe. 


the vessels of the fleet being supplied with 


work, and other places where they are subj: 
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The Deane Steam Pump Co. 


HOLYOKE, MASS. 











Write for “ The Deane Specialties.’ 





For reducing and maintaining an even steam, air or water Gueuat 
pressure. These valves have been on the market for years, and Steel 
are used by all the best and largest steam plants of the world, Co. 





MASON REGULATOR GO., Boston, Mass. item 6The Best Steel you can get anywhere 
Western Office: 1649 Monadnock Building, CHICAGO, ILL. agen for Cold Chisels. 


NEW YORK, W. Y. 












OmIL.s. Ao Bowers FINE PU LLEY TAPS, HICHEST QUALITY. 
FORGES , ETC. Lightning” and “ Green River” Screw Plates, Taps and Reamers of all kinds, 


Bolt Cutters, Drilling Machines, Punching Presses, etc, Send for Catalogue. 











UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


WS BUFFALO, My. 
FORGE Ca. U.S.A. 


THE ENCYCLOPEDIA OF FOUNDING 


SIMPSON BOLLAND, 
12mo, Cloth, - $3.00, 


JOHN WILEY & SONS, 


NEW YORK. 


STURTEVANT FORCES. 


PORTABLE AND STATIONARY.| PRICES REDUCED. 
40 PATTERNS, SEND FOR CATALOGUE. 
ALL SIZES AND STYLES.! No. 277, SO PAGES. 


B. KF. STURTEVANT Co. 
NEW YORK. PHILADELPHIA. CHICAGO, LONDON, ENG. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 














WILEY & RUSSELL MFG. CO., Greenfield, Mass., UU. S.A. 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS, FEWER GRINDINGS. No WASTE in redressing. 


SoLe REPRESENTATIVES IN THE UNITED STATES. 
B. M. T ONES c& CO., 
BOSTON: 11 & (3 Oliver St., NEW YORK: 





Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

1895 Gear Book, Free. 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 1ith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland Ohio. 


GRANT 


GEARS 


143 Liberty St. 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES. 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


ASBESTOS 


SECTIONAL 
PIPE 
COVERINGS. 


NON-CONDUCTING COVERINGS FOR STEAM AND Hot WarTER Pipes, Boi.Lers, ETc. 
H ASBESTOS BOILER COVBRINGSB, 


W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Miliboard, Choasitons, Building Felts, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, Etc. 
87 MAIDEN LANE, N. Y, Jersey City, Cuicaco, PHitavereHia, Boston, Lonpon 














9 fo 24 in. Swing. 
Modern Design. 
Valuable Features. 


BOSTON. CATALOGUE FREE. : 
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e Roanoke (Va.) Machine Works are erecting 
w foundry for general work, and will install 

rn machinery. 

machine shop is to be erected in Brinton, 
by the Westinghouse Company, as soon as 
weather permits. 

e large works of the Crocker-Wheeler Elec 
il Company, at Ampere, N. J., were destroyed 
fire, Sunday the 7th inst. 

is said that a new mill is to be built by a 

company, in which Robert L. Steele, Jr., is 
erested, at Rockingham, Texas. 


uring the summer the Kelly & Jones Iron 
rks will make an addition to their plant at 
ensburg, Pa., 200 feet long by 40 feet wide. 


rhe Green Concentrical Furnace Co., of Chicago» 
has been organized. Its capital is 600,000, 
incorporators are Chester B. Davis and Roy 


bates. 


he Niagara Falls and Buffalo Electric Rail- 
y Company is preparing to begin active opera 
ns towards constructing the new line from 
iwara Falls to Buffalo, N. Y 


he Central Division of the Philadelphia, Wil- 
ngton & Baltimore Railroad has decided to 
et a new double-track iron bridge this season 
r Crum Creek at Wallingford, Pa. 


(he Kaufman (Texas) Manufacturing Company 
i newly organized company, and will erect a 
int for the manufacture of wooden ware. The 
mpany will also put in an electric light plant. 


Jefferson Iron Company, with W. B. Ward and]|ties. They have contracted with The Lodge & 
L. 8. Schluter as directors. The capital stock is| Davis Machine Tool Co., of Cincinnati, Obio, for 
$100,000 machine tools, including several large lathes, 
, ‘ planers, diill presses, shapers, etc 

The New Jersey Magnetic Concentrating Co 
are putting up a new dryer plant, at Lyon Moun 
tain, N. Y., which will be entirely of iron, de 
signed and built by the Berlin Iron Bridge Co 
of East Berlin, Conn. 


The Drilling Vise Company, 8546 South Peoria 
street, Chicago, lll., are introducing a labor saving 
device for machinists, which is called Benedict's 
improved drilling vise. It is a small hand vise 

There is aproject on foot for building a new having plates attached tothe jaws and arranged 
sulphite pulp-mill in Milford, Me., to be located on to adjust to the work, whatever its form may be 


The Lone Star Iron Company, of Jefferson,| mechanics of that city who will engage in the | enabling work of any irregular shape to be firmly 
Texas, has organized under the name of the manufacture of marine engines and other special- | 


held for drilling or other operations 








Machinists’ Supplies and Iron. 





New York, April 13, 1895. 
Iron—American Pig—We quote standard brands, 
$12 to $12.50 for No. 1; $10.75 to $11.25 for No, 2; 
and $10.25 to $10.50 for No.2 Plain. Southern brands, 
11.25 to $11.50 for No. 1; $10.25 to $11 for No. 2; 
Soto $10.50 for No. 3; $10.50 to $10.75 for No. 1 


| soft; $10 to $10.25 for No. 2 soft; and Foundry 


} 


No. 4, $9.50 to $10 
Antimony —There is practically no change in the 
market. We quote L. X., 8tec. to 844c.; Cookson’s . 





the land of the Bodwell Water Company. Among 
those interested are E. H. and H, Rollins, of Mil 
ford, Me 





The firm of Krajewski & Pesant, manufact 
urers and exporters of machinery, with works 
and offices at 50,52 and M Elizabeth street, 
Brooklyn, N. Y., has been dissolved by mutual 
consent, and is succeeded by the firm of Krajewski 
Pesant & Co 


c. 


A press dispatch from Mobile, Ala., April 9th, 
says: The Edgar H. Thompson Foundry and Ma 
chine Works have secured the contract for the 


Cross 


EDUCED PRICES OF 


LeCOUNT’S LIGHT STEEL DOG. 


No, INCH PRICE. | No. INCH, PRICE | 
1 Bq $ .35 8 2 $1.10 
2 Le 35 | Small set of 8—5.50 
3 %4 50 af) Ly 1.40 
4 1 60 10 3 1.) 
5 1%4.... .%/ 11 Bho 1.70 
6 lke... 85 12 i 1.90 
7 1% 1.00 Fullset of 12—12.00 


W. LeCOUNT, South Norwalk, Conn. 


These goods are for ssle by CHAS. CHURCHILL & CO., L’t’d, 21 


St., London, Englan« 





eastings for the marine railway to be constructed 
at Halifax,N.S. The bid was the lowest submitted 
in comnetition with foundrymen elsewhere in the 
United States and England. The contract calls 
for about 100 tons of castings 





FOR 


TOOLS, 





ALL KINDS IN STOCK, 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 


The Buffalo Engine Works, of Buffalo, N. Y., is 
a new concern composed of several well known 





DRILLS, 








DON’T ACCEPT ANY SUBSTITUTE FILE. ; ont 


INSIST ON HAVING 
NICHOLSON 


WM. JESSOP & SONS, LTD. 


sstablished a century ago. 
Medal World’s Colambian Exposition 1893. 








DIES, &c. 














We claim for 


Bohler Bros. Styrian Tool Steels 


The greatest strength, unifor- 
mity and longest endurance. 
it is unequalled for Milling 
Cutters. 


HOUGHTON & RICHARDS, ®“sce98!°*™ 


148 & 150 Oliver St., BOSTON. 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 








BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 


Foot puwer 
Star # Screw Cutting 
Automatic 
Lathes Cross Feed 





SENECA FALLS MFG, COMPANY 
687 Water St., Seneca Falls, N.Y, 


\ 
\ 





\\ | 9 and 12 inch Swing. 
‘ \ | New Designs. Novel Features, 
-_ , Send for Catalogue B. 


4 aN 





POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WOBE, &c. 


Has all the Improved Features Usua!ly Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 








g 
<> 
SS 
Ae 
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23 
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ie 
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7 
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= a 2 
ee 
Sooo THE BEST MECHANICS 


USE 


MY VERNIER CALIPERS. 


Ask your Dealer for them, or send for Catalogue 
aud Special Prices to 


EE. G. SMITH, Columbia, Pa. 











SELLING AGENTS. 
Boston, S. C. Nightingale & Childs, 134 Pearl Street 
New York, Robert A. Keasbey, 54 Warren Street. 
Philadelphia, Macan & Co., 1420 Callowhill Street. 
Baltimore, Wallace & Bro., 432 Kast Pratt Street. 
“ ashington, Wm. &, Morgan, Room 19, Builders’ Exc 
Chicago, Walch & Wyeth, 28 Lake Street. 


New Orleans, Delbert Engineering Co., 23 Union Street. 


Yemphis, Symmes & Co,, 162 Front Street. 
Mitwaukee, Wis., F. Sprinkman, 133 Sycamore Street 
St. Louis, F. Bocler, 108 Walnut Street. 


ABSOLUTELY K & NM FIRE-PROOF. 


MAGNESI 


SECTIONAL STEAM PIPE AND BOILER COWERINGS. 


THE GREAT COAL SAVER. 


“ve Manufactured by THE KEASBEY & MATTISON CO. 


CINCINNATI: 
114 W. Second Street, 


AMBLER, 
Pennsylvania. 


CLEVELAND: 
117 Water Street, 





SELLING AGENTS, 
Detroit. 8. P. Conkling, 20 Atwater Street, Fast. 
Minneapolis, Arthur L. Otto,219 South 3d Street. 
Des Moines, J.C. & R. B. Carter. 
Omaha, Spencer Otis, 307 8. Sixteenth Street. 
Kausas City, J. H. Storer & Co, 
Denver, ©. W. Badgley & Co., 18th and Market Streets, 
Salt t.ake City, Utah and Montana Machinery Co, 
B e City, Montana, R. W. James. 
Montreal, Sclater Asbestos Mfg. Co 
San Francisco, De Solla & Deussing, 2 California Street 





FITCHBURG TOOLS. 








Horizontal Boring and Drilliag Mach.ne. 


Send for CATALOG E. CONTRACTS. TRY US. 


SPECIAL 
MACHINERY 





nll 
a sn POO 


Engine Lathe, Swing 18 inches, 





P.H.&F.M.ROOTS, 


Connersville, Indiana. 
= CHICAGO OFFICE: 


i 1405-10 Manhattan Building. 


MANUFACTURERS OF 


T Portable Forges, 
Tuyere trons, Etc. 


ROOTS’ NEW ACME HAND BLOWERS, 


Slow speeded, Force 
blast, Durable, Com- 
pact and Cheap. 
Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Etc. 


COOKE & CO, 
Selling Agents, 
163 and 165 
Washington St., 
SSS = NEW YORE. , 
In Writing, Please Mention This Paper. 





BUILDERS IRON FOUNDRY. 


Founders and Machinists, 
PROVIDENCE, R. I. 


Castings For Water Wonks. 


All common sizes of Globe Special Castings 


carried in stock. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
¢? Our New and Revised Catalogue of Practical and 
Scientific Books, 8& pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 


A NEW CRANK SHAPER. 


FOR SALE. 


Also a number of Punch and Shearing 
Machines, Small Rolls, etc. Write tor 
prices. Address 








CINCINNATI, OHIO. 


PUNCHES and SHEARS. 


WAIS & ROOS PUNCH AND SHEAR 60., 





WORTHINCTON 
CONDENSERS. 


ACCRECATING IN CAPACITY 


625,000 
HORSE POWER 





NOVEL, YET SIMPLE. 
—— Length of stroke 
&changed INSTANTANE- 
py OUSLY while IN MOTION, 
* Get Photos & Prices. 


> NOTHING LIKE IT. 


Zax" Fox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 








“aad VHS 








(FRANK BurGEss, Prop.) 





ANY SIZE OR STYLE. SEND FOR CATALOG. 
BOSTON CEAR WORKS, 


35 Hartford Street, 


BOSTON, MASS. 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to T89 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 
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8i4c. to Sc.: Hallett’s, 7.10c. to7.15e ; U.S. French 
Star, 7%¢c.; Japanese, 7c 
Lard Oil—Prime City we quote at 54c, to 55e 


Copper—The market is firm, and business has 
been active We quote Lake Copper at 9c. to 
ee... Casting ¢ opper, 9 10¢ 

Lead—Although prices are a little 
undertone seems to be a little firmer. 
4.1 Vc. to 3.10e. is quoted, 

Spelter—The market 1s steady, but the demand 
is small. For spot 3.25¢c. to 3 30c. is asked, New 
York delivery 

Tin—The market was quite active at 13.75¢. for 
prompt delivery, and considerable business was 
done at this figure At the close of the market 
spot was qnoted at 13.90c., and early deliveries at 
the same price 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will he forwarded 


lower, the 
For spot 








Wanted—Agents traveling and local to sell steam 
spec’s; good commission. Mfr.,1115 State St, Erie,Pa. 


Competent mech. wants sit 
mech ; best references. E., 


as supt. or master 
AMERICAN MACHINIST. 


Draftsman (2% 
exp., desires ¢ he ange; 


2), tech. education, 3 years’ practical 
best refs. Box 144, Am. Macu 

Tool maker, first-class, wants situation; good die 
maker. Z., AMERICAN MACHINIST 

Technical graduate wants position as draftsman 
H. N., AMERICAN MACHINIST, 

A machinery salesman wants pos.; engine, boiler 
& gen’! machinery experience. Practical,Am.Macu 

Pos. wanted as draftsm'n & designer, young man 
28; tech. educa’n ; shop prac. Box 169, Am. Macu. 

Mech. draftsman, aged 22, tech. educated, 24% 
yrs. office & shop exp.,wants pos. Box 167,Am.Macu 





Mechanical engineer wants responsible position; 
15 years’ exp. on des’g steam engines,pumps, steam 
plants, gen. & special mach’y. Box 157, Am. Macu 


Wanted— Situation by exp’d machinist as general 
foreman or superintendent Best of references 
Address * Stanley,’’ AMERICAN MACHINIST. 


A steady, industrious man, 15 years in shop, 6 as 
foreman, wants position: references given Ad 
dress Lock Box 447, Tuscola, Ill 


Draftsman (23) desires change of position; tech 
education; shop experience 41 references; New 
England concern preferred. G. T.. AM. MACHINIST. 


Foreman patternmaker, age 35, a hustler, quick 
and reliable, all-round experience, desires to 
make achange; city or country. satisfaction or 
no pay. Box 163, AMERICAN MACHINIST. 


Wanted—Position as draftsman, by young ma 
chinist with tech. education and moderate draw 
ing office exp.; clear draftsman and practical 
designer; engs. or pumps pref’d. Box 165, Am. Macu. 


Warted—At once. a rapid and accurate drafts 
man on Corliss engines, horizontal and vertical: 
must be conversant with the use of indicator. Wm 
A. Harris Steam Engine Co., Providence, R. I 


A first-class mechanical draftsman, middle-aged, 
good in designing steam engines, complete water 
gas works, elec. power plants, hydraulic mach'y & 
turbines, wishes position. Address M. L., Am.Macu 


Paper Folding Machines—Manufacturers of, or 
those wishing to gointo this profitable business 

A designer, draftsman and expert wishes to change 
Sceatenienes solicited; Al references, 8 years 
exp. in this line. Address Box 161, Am. Macn. 


Wanted—A prac. iron mach., competent to act 
as foreman and handle men in the iron department 
of an agricultural mach’y manufactory. Give exp., 
salary and refs. Whitman Agricultural Co., St. 
Louis, Mo. 


Two men, one a supt. of many years experience, 
the other a cost and time clerk, want situation, 
taking charge of large machine shop. to introduce 
piecework system and practice economy in gen 
eral. Box 166, AMERICAN MACHINIST. 





CLEVELAND TWIST 





Cor. Lake and Kirtland Sts., Cleveland, Ohlo. tive Price list. 


DRILL GO’S. GRIP SOCKETS. “ma” 


smaller shank®# 
than ever before, 

No charge for 
the groove in the 
shanks, 


Send for Descrip- 





SECOND-HAND TOOLS IN STOGK, 


MODERN STYLE, LOW PRICES. 


ENGINE LATHES, PLANERS. 
11 in. x 56 ft, Sebastian. 20 in, x 6 ft. Pratt & Whitney. 
13“ x 6° Blaisdell 22 ** xs 4 Pond, 
14 ** x 6 Reed with ck, 22 ** x 5‘ Pease, ex. heavy. 
14 ‘** x 6 Hendey Taper. 22% x 5“ Putnam. . 
14“ 6x «66% Flather, 24 ** x 4“ Blaisdell. 
16° x 6** Blaisdell. 24 ‘** x 6‘ Powell, 
16 “ x 6‘ Prentice Bros, 30 ** x 8“ Pond, 
16 ** x 644" Hendey. 30 ** x 8** Whitcomb. 
17 “* x 10 ** Lathe & Morse. ek 10 *¢ Bancroft. 
20 x 8“ Pond, 36 ** x10 ** Lathe & Mor 
20 “ x10 Putnam. 48 “ x12‘ Fitchburg. 2 Ww ds, 
= - = . é: Se 78 ‘* x12“ Bement. 2 H'ds. 
y. x 12 ** Fitchburg. 
24 x 22° Perkins SHAPERS. 
25 “ x 12 ** New Haven, 8 in. Stroke. Hendey 
30 ‘* x 16 “* Perkins lo ** Gould ‘ Eber. 
43 x16“ N.Y.8.E.0o,;/ 4% Ftbg. Trav. Head. 
Trini e G'd, _ nag Hendey. 
50 in. x 18 ft. Fbg., Triple G’d. | 15 “* oe “Fox” Crank. 
Cabinet Turret Brass Lathe,18| 17 “ s¢ Prentiss ‘* Latest.” 


in. Chasing Bar, 
Feed, 

DRILLS, 
**Sensitive” Drills, 
24 in. Prentiss B. G. Auto, Fd, 
28 in. Blaisdell B. G. Auto, Fd. 
Imp. Radial 3 ft. Arm, 
Universal Radial 6 ft., Niles, 
UPRIGHT B. &T. MILLS, 
38 in. with 2Heads. Al order. 

2 in. Niles, 2 Heads, 
HOR. BORING & DRILL- 
ING MACHINES, 
Bement No, 2, Swing 54 in. 
Bement Cylinder Borer, large. 
BOILER TOOLS, 


Rolls, 5, 6, 8 and 10 ft. 
Bement Boiler Plate Planer 16 
ft. for 1 in, Plates, 


J. J. 
SUCCESSOR TO 


E. P. BULLARD’S 


N, Y.Mach’y Warerooms. 


Carriage | 22 ** 7 Triple Geared 
MILLING MACHINES, 


Garvin No, 2 Hand Feed. 
Brainerd No. 4 Stand. Plain, 
Brainerd, No. 3 Stand. ‘‘Univ.,” 
16 in. Centers, Cutters, ete. 
Brown & Sharpe No. 6 Plain 
Table 48 x 14, 
SCREW MACHINES. 
Pratt & Whitney No.1 with Wire 
Feed, complete. 
**New Pattern ” with 2 in. hole 
Back Gears and Auto, Turret. 
MISCELLANEOUS, 
Steam Hammers, 300-800 Ibs. 
Bradley Hammer, 40 Ibs, 
Stiles Presses Nos. 1, 2 and 3. 
Keyseater for Pulleys & Wheels, 
Gear Cutter 32in, for Light Spur 
Bevel and Worms. 
Auto, 154 in. Bolt Cutter, 


McCABE, 
14 Dey St., 


NEW YORK. 








SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES, | HAND LATHES, 


I4in. x 4 ft. Blaisdell, Taper. 


. . 1 12in. x 5 ft. Pratt & Whitney. 
16in x 6ft Perkins, Taper. 1 l2in. x 5 ft, Back Ge ared, 
16in. x & ft, Perkins, Taper. 120in.x8ft. “ 
16in x 8ft Biaisdell } 

IH in. x 10 ft, Blaisdell. MISCELLANEOUS 
28 in. x 20 ft. Perkins. 
x 


TOOLS. 


2 Am. Tool and Machine Co, 


14 ft. maker unknown, 


PLANERS. No. 
16 in. x 16 in. x 4 ft. Hendey, Turret Lathe, ; 
22in. x 22 in. x 4 ft. L. W. Pond, | Garvin Profiler, one spindle, 
24 in. x 24 in. x 5 ft. Putnam, | No, 2 National Bolt Cutter. 


“ tients | 60 in. Lincoln Gear Cutter, 
SHAPERS. 26 in. Pulley Lathe. 
10 in, Pratt & Whitney. 


50 in. Pulley Lathe 
12 in, Juengst, Crank. 5 in. Cutting-off Machine. 
15 in, Juengst Friction, 


No. 2 Springfield Tool Grinder, 
10in. Wood and Light Traverse | No. 1 Garvin Screw Machine. 
Head, No, 1 Brown & Sharpe Screw 
18in, Putnam, Traverse Head. 


Machine. 
18in. Smith & Silk, Crank. No, 3 Garvin Screw Machine, 
21 in. Smith & Silk, Shifting | 21 in. Squaring Shear. 


37 in. 





Belt, 14 ft. Power Draw Bench. 
20 in. Gould & Eberhardt, 250 Ib. Gould & E. Drop Press, 
24in. Hendey, Friction, 100 Ib. Stiles Power Drop Press, 
‘ Tu Pe 8 75 lb. Drop Presses, 
HAND LATHES, No. 31 Eaton Double-acting Press, 
4 10in. x 41 in. Garvin No, 2 Garvin Wire Spring Coiler. 


1 l2in, x 4 ft. Stewart Pattern, Several Woodworking Machines. 


Also, a large number of other machines, 
list, detailed descriptions and prices, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


MACHINERY FOR SALE. 


12 H. P. Vertical Engine and Boiler, second-hand. 


Write for complete 





20 
Roots’ Pressure Blowers Nos. 1, 2 and 6, . 
Ope n die Bolt Cc utter, e uts up to i in a ee = 


Lot 6% and 744 in. Shafting, P iid ys and Bearings, 
nearly new, at less than half value. 


CoOooBE c& cCcoO., 
168 and 165 WASHINGTON ST., NEW YORK, 





Be SFO BLAKE & JOHNSON, Waterbury, Conn. 
aig PIN, SAPETY PDN, HOOK AND GE MAGHDIERY, 


AND LABOR- uaa MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods, 


BUILDERS OF 


Send Samples that we may 





E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street, 


DRAWING, PUNCHING, 
TRIMMING 
AND DROP PRESSES. 
DIES, SHEARS 
AND 
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OWNERS OF 


The STILES & PARKER PRESS CO. 








COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 
ing. If inter. 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 





Wanted—Pos., New York or vicinity, by mech. 
eng., energetic, pushing, thorough mech. compe 


tent to make estimates, 
supervision of work 
and timber work, 

gen'l mach’y; good refs 


design mach’'y, take gen’! 
; 16 yrs. exp. in structural iron 
boilers, marine, dredging and 
Box 168, Am. MACHINIST. 


A thorough practical machinist and molder as 
general superintendent for a company employing 
1400 men, wishing to make a change, would like an 
interest with some other company; can produce 
good castings by a cheap mixture; will pay to inves 
tigate. Lox 160, AMERICAN MACHINIST, 


Wanted—Mechanical and electrical engineer, 
well versed in electricity, capable of designing and 
superintending the construction of electric plants 
and machinery, with not less than $2 000 to invest 
in very profitable iron manufacturing business; 
already established in thriving city in lowa. Ad 
dress Box 164, care of AMERICAN MACHINIST, 


Wanted—A competent man to take charge of the 
milling work ina comfortable, well-regulated ma- 
chine shop ; must be a first-class workman and un- 
derstand the management of other men; perma- 
nent position if work is satisfactory. Address 
J.P. N., care AMERICAN MACHINIST. giving age, ex 
perience, refs., salary expected, & all particulars. 


Wanted—A master machinist as foreman of a 
marine machine shop; he must have hada large 
experience and practice in shops engaged in build- 
ing and repairing marine engines; must be profi- 
cient in drawing and accustomed and competent 
to make estimates on such work; pref. would be 
given to a person between the ages of 30 and 45; ap- 
plicants may address Master, care of Amer. MAcH , 
giving full reply to above with refs. if practicable., 





85 cents per line, each insertion. 
reach us not later than Saturday morning for t/ 
ing week's issue. 
be forwarded, 





} MISCELLANEOUS WANTS x 


Advertisements will be inserted under this hea: aj 
Copy should be «. 


Answers addressed to our ca 





& planers. 
trical work specialty. E 
Mitts & Merrill, 
Mitts & Merrill, 913 Tilden St., 8S 
Baush & Sons, Holyoke, 
foundry. 
full illus. catalog. Frasse, 


a first-class key-seater, 
No. 913 Tilden Street, Saginaw, 


located in Maryland; will 
purchase price for completing machines n 
shop. 


equipped, 
Newark, N. J.: 
X. Y., AMERICAN MACHINIST. 


Cheap 2d hd lathes & planers. 8S.M.York,Cley 
Calipers & Gauges. F. A. Welles, Milwaukee 
Small tools cheap. Randall, 62 N. St., Spafis 
For Sale—Second-hand drill presses,engine la’ «s 
Dietz, Schumacher & Co., Cincinna 
Light and fine mach’y to order; models and 
O. Chase, Newark 
Wanted—A purchaser for a good key-seate 
913 Tilden Street, Saginaw, M 
For Sale—A first-class key-seater, new. Ad 
aginaw, Micl 
Best and cheapest Bolt Header made by « 
Mass, 

For rent in first-class locality, machine sh 
J. N. Cooper, Elmira, N. Y. 

Bicycle Repair Outfit. Send 6 cents postag: 
17 Warren St.,New \ 
Wanted—To correspond with any one in ne¢ f 
Address Mitts & Mer 
Mich. 

modern equipped machine 
accept 60 per cent 


For Sale—A 


Address Box if2, AMERICAN MacHINIs 
For sale—Whole or half interest in a 
modern machine shop plant locat 
a bargain to a quick buyer. A 





AMERICAN 





| 





Chas Churchill & Co., Ltd., 


GAS FURNACE CO. 


OIL CASPLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT, 
CATALOGUES ON APPLICATION. 


Y No. 8O Nassau Street, New York. 


ENGLISH AGENCY: 
21 Cross St,, Finsbury, London, E. C., England. 





MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


15in.x6 ft. Engine Lathe. Steam Hammer, F.& M., 1,000 Ibs. 
“o 8 ‘s “ 


18 19-36 and 50 in. Drills, 

22 «** 12 ’ Portable Drill. 

“a RH 24in. x 5 ft. Planer, 

29 ** 13% . 36 in. x 14 ft. Planer. 

26 * 20 s ¢ 86 in. x 12 ft. Planer, 2 Heads. 
29 ‘* 12 ° Bement Slotter 19 in. Stroke. 
gi ‘* 30 . . 2 in. Bolt Cutter. 

51 ‘* 20 . 12 in. Shaper Traverse Head. 
-_ a o6 Gear Cutter, 54 in. 


Milling Machine. 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK. 


MACHINE TOOLS a 
LOW PRICES. 


QUALITY FIRST-CLASS. 


Lathe 20” swing. 10 ft. 
hole inspindle. In 


72 “20 “« 
Blower, 





1 Flather Engine 
bed, complete, with 14% 
good condition, 

1 Lodge & Davis Engine Lathe 18” swing, 
16 ft. bed, complete, with hollow spindie. In 
first-class condition 

1 Fifield Engine Lathe 24’ 
bed, complete. This is a new lathe, 
the latest design 

1 L. W. Pond Planer 38” x 38” x 10 ft. with 
two heads, complete. Heavy pattern, in fine 


condition. 
1 Prentice Bros. Upright Drill 50” swing, 
complete. Practicaily as good as new. 
1 No.1 Brainard Milling Machine, without 
attachments. In good running order. 


HILL, CLARKE & CO., 


‘ 


swing, 12 ft. 
but not 


Machinery Merchants, 


156 Oliver St., 
BOSTON. 


12 & 14 S. Canal St., 
CHICAGO. 








BEST ENGINEERS: THEY ( 
INSIST: ON HAVING IT — ‘ 
THE: CHEAPEST: LUBRICANT \ 
ite ha PUREST AND: 

<o* De 


















N KINDS: CF: &S 









MLUSTRATEO: oie os Cot 


CURES H BESLY AS EF 


eo FOOLS ANp | 
META AL: WOR R SUPPLIES | 
10 & 12 CHICA 


n-ddvattsr CHICAGO-ILL USA: 


Wit 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 
The Fosdick & Plucker Machine Tooi Co., 
CINCINNATI, OHIO. 


FOR SALE. 


10-TON TRAVELING CRANE, 


46 ft. Span, Rope Transmission, 
Also 54 in, Colliau Cupola. 


A. R. KING MFC. CO., 


Erie and | Ith Sts., Jersey City, N. J. 


> 

















For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MAGHINES 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 





Conn. 


CLEVELAND, OHIO. 


STEEL BALLS 











WRITE FOR 
INFORMATION. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


portable Drills, Hand Drills, Boiler 


Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 

for driving 
Machine 
Tools, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 









333 East 56th ~ 


I. shiver’, i PReodbscod 


MANUFACTURERS OF 


TRAVELING C RANES of 134, 2, 3,5 and 10 Tons 
capacity, to 
capacity. Se oumess y Hand, or wholly orin part 








NORTON EMERY WHEEL CO., 


WORCESTER, MASS. 


ILLUSTRATED CATALOCUE FREE. 


Ask your nearest Dealer, 








Style A, ThreeJaw. 
Or CHAS. CHURCHILL & 00., Ltd., 21 Cross St., Finsbery, London, Eng. Awards at the World’s Fair. 


Manufacturers for 


THE LATEST 
IMPROVED DRILL CHUCKS, & 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 


or send to the 





Style B, Two-Jaw. 





“CUSHMAN’ 


Screw Machines, 
work. ‘ . . 


’ CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





F PLANER CHUCKS 


Address G. W. JORDAN, 
@& Wayne STREET, Worcester, MAss. 










ALFRED BOX & C0., 


PHILADELPHIA, PA, 


Builders of Standard ond Special 
Cranes of all descriptions, Double icone 


Hoist t 
5 a go ad er 30,000 Hoists and 700 





CRANES, aa PORTABLE HOISTS, Svenesns TRACK, 





SEND FOR CATALOCUE. 











MARIS BRO 


SUCCESSORS TO 


MARIS & BEEHKLEY, 






2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


S., 








SEND FOR CATALOGUE. 


CESTER MACHINE SCREW CO 


AAAAAAAAAA AA AAAA 





ee > A 


Me 3, 5 











Manufacturers of Set, Cap & 


Machine Screws, Studs, etc. 


cLeven’ $ DUPLEX CEAR CUTTER. 


One pair cuts from 12 teeth (and 
all intermediate sizes) to a Rack. 
For jobbing and experimental work 
the best. 16 P. and finer can_ be 
made to mill off tops of teeth. Kept 
in stock and shipped promptly. Spec- 
ial work to order. 


Send for Circular. 
R. M. CLOUGH, 
TOLLAND, CONN. 













IF YOU WANTANY THING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
Of tl lla DROP LIFTERO 
T ee 





G-GUTTERS ” 


Ses —_ 
NESELICU Ee! 

- Sa ~~ 
Wats) i) 2 
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QUINT’S 





For Drilling and Tapping with 
from 2 to 12 Spindles. 


§ WILL DRILL UP TO %-INCH. 


Sensitive and Positively Driven. 
A. 0, QUINT, Hartford, Conn. 


TURRET DRILLS 


SOMETHING NEw! 

Tel Adjustable Notch 
Centre Gauge. 

Price, post paid, S0.cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 

















|IMZACHINER 


PEVE For Reducing and Pointing Wire. 


RODS AND WIRE FOR DRAWING. 


Manufacturer, 








ESPECIALLY ADAPTED TO POINTING WIRE 


4 For Machines or Information address the 


§. W. GOODYEAR, Waterbury, Conn. 


SPEIDEL’S PATENT 
ECONOMIC SAFETY HOISTS. 


OVERHEAD TRAMWAYS, 
TRAVELING CRANES, Etc. 


SPEIDEL & ROEPER, 


READING, PA. 











The Sample 
Tells the Story. 


\sample of Dixon’s pure flake lubricating 
Grap ey with interesting and instructive 
mnphle 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 










> The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 

» H. P. sold. 
Py ric any yw. Satis- 
faction universal. 


" The National 
Pipe Bending 
Co. 

82 River St. 


Ch k The National, 
ll ( y INDEPENDENT, 
WNIVE&SAL, or 
COMBINATION, 


Est’d 1882. Strongest. Easiest tochange. Best finish. 
Reversible dave (patented) ¢ iving 6 changes in- 
cluding every possible position. fiusrnarep OatTa- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 

89 Cortlandt Street, N. ¥. 
Works, 1300 Hudson, Hoboken, N. J. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Reversible Jaws. Accurate. 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIVMFG. CO., - New Haven, Conn. 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 


2265 DEARBORN ST., CHICAGO | wanvev, 
New York Orrice, 182 Front Sr. fur. 











PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any ehuck ever offered. This seems a br« 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 
5 Oak Street, New London, Conn., U. S. A., 


Or, SELIC, SONNENTHAL &CO., 
86 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks,Combination Lathe 
Chucks with patent revers 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 

SKINNER CHUCK CO., 


New Britain, - Conn, 
SEND POR CATALOGUE. 











PRATT’S 


Positing Driving 
Dll Guth, 


The best system ever devised for holding 
and driving drills, 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK CO., Clayville, N. Y. 








«« The Mills of the Gods Grind Slowly,”* 


BUT NOT 8O OF - 
UR d 
UR Lathe Gentre Grinder 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 
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SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 












dl 


de ( MICROMETERS. | S 





Micrometer depth gauges, height gauges aed in- 
side calipers. Have you seen our centre indicator? 
Write for circulars. 


J. T. SLOCOMB & CO., Providence, R, I. 


THE PERKINS DRAW STROKE TRIMMER, 
— ee 


An Indi 
for all 
workers. 
Best Desi 
Prosecu 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





= 








bapa vo Ths 


as used in our Wain- 
wright Feed - Water 
; Heaters, and other 
steam appliances. 


C’ The Taunton (Mass.) Locomo- 









THE BEST WORKMEN 


@ROBET 2 32 3 


SWISS FILES. 
Mo 1 | Ol) Gy Co., 
PULTON STREET, 
NEw ‘YORK CITY. 





tive Me, Co, 









PRESSES, 


204, 206, 208 and 2 











Seeese 


New Haven, Ct. * 





NEW YORK, 


HYDRAULIC MACHINERY, 


PUMPS, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors. 


PUNCHES, 


10 EAST 43d STREET, 





Improved Hydraulic Punch. 
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14”, 16”, 18”, 22” and 24 
ATTENTION. ENGINE LATHES. 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE 
ROOMS OF 


Dawson & Coodwin, 


— AND —— 


52”, 80” and 120” 


RADIAL DRILLS. 


67 8 Canal St. Dietz, Schumacher & CO., 
CHICACO, ILL. Cincinnati, Ohio, U.S. A. 


THE LODCE % SHIPLEY M. T. CO., 


CINCINNATI, 0., U. S. A. 























18 in. x 6 ft. Ratio of back gearing 12 tol 
Cone diameters 12”, 10”, 8", 6”, and 4’. Width of belt 
J on cone 2'4'. Hole Fle oh spindle 1,° Front bearing 
} of spindle 3’ diameter, 414’ long. Di: umeter of tail spin- 
dle 2". Lathe will cut  ecrews 2 to 82. Feeds per inch 4 to 
80. Weight 2,200 lbs. Will take between he Be 7 3". 
Swings over carriage 11”, . Also made in 22”, 24”, 27" 
—~“s . and 380” swing. 


AMERICAN WATCH TOOL CO. 





LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 

BS. GROWING RAPIDLYinFAVOR 


The Highest Award at the Wo World's Columbian Exposition. 


re most set too! RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 














The Van Norman Universal Bench Lathe. 


— FOR — 
With attachments, com- j 
oe MONS rt —— 
Al ERSA LING ° 
MACHINE, SCKEW CUTTER watet 
AND UNIVERSAL GRINDER. 
The best tool on the market OR 
for all kinds of small fine TOOL 





work. Send for Catalogue, 
Manufactured by 

Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., 

Springfield, Mass, 


THE LATEST. 


OUR NEW No. 5 MILLING MACHINE 


NOW READY FOR THE MARKET, 


ROOM. 


ENGINEERING APPLIANCE CO. 
JAMESTOWN, N. Y. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 
fully furnished. 


The Albro-Clem 
Elevator Co., 











KEMPSMITH IVPACHINE TOOL CO. 


MILWAUKEE, WIS., U.S. A. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 41] & 413 Cherry St, 


DETROIT, MICH. Philadelphia, Pa. 


STUART’S PATENT COMPRESSION WEOGE COUPLING. 


K 
N KEY SEATING. 
SLIPPING. 


CHEAPEST in MARKET, also the 
SIMPLEST and BEST 
SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


POWER PRESSES 


ADJUSTABLE. IMPROVED. 
FOR TIN, BRASS ano SHEET IRON WORKERS. 
Workmanship Guaranteed. Strong and Durable. 
SEND FOR CIRCULARS, 

J. J. MeCabe, New York. Dawson & Good- 
OUR AGENTS; win, Chicago. A. B. Bowman, St. Louis 
( Machine Tool Co., Boston. Thos. K Carey & Bros. Co., 
fhaltime ore. Chas. A Strelinger & Co., Detroit. Pennsylvania Ma- 


chine Co., Philadelphia. Chas. C hure hill & Co. , Ltd., 21 Cross St., 
Finsbury, London, England. 





























Prices and Circulars furnished by above on 12in., 15 in., and 20 
in. Crank Shapers, 26 in. Belt Shaper, Hand Fox and Cab. Turret 
Lathes, Power Presses, made by 


THE SPRINGFIELD MACHINE TOOL CO., Sringil Ohio. 





NOP FONANGS 


& GORDON 


WYMANG G MASS. 








—~™-? 
vx 4, 
















16’’ Lathe with 
Taper Attachment. 


FLATHER & COMPANY, - 


. The Flather Mew Patent Taper Attachment 


Accurate, 

Easy alld quick to operate. 

No backlash or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 


NASRUA, N. # 

















MANUFACTURERS OF 









MACHINISTS’ TOOLS, 


sewn ror catacogue. WORCESTER, MASS.~ — menriow tus paper 











—_— 

BELL’S ASBESTOS COMPANY, LTD., of London, 
with branches and agencies throughout the United 
Kingdom, Europe and the Colonies, are open to 
represent good American houses for the sale ot 
Machine Tools, Pumps, and Machinery generally 
Besides having extensive Show Rooms, a competent 
staff of practical representatives and tr ave ‘lers are 
employed. Reply with full particulars to BELL'S 
ASBESTOS COMPANY, LID., Southwark, London, 


The Almond Coupling 


: A NEW quarter turn 
= motion to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 








NO1sBESLSBSe. 





W. C. YOUNG MF@. CO., "ua" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 









JTS JET BLACK-5.&H.WATERPROOF IND} 
y Ace roma Abo CA ATE 
THEBES T: LIQUIO-DRAWING INK wow maol 











NEDER & SONS, Philadelphia, and t 
will send you a full size bottle. 





BACK VOLUMES OF iit TACHI MACHINIS| 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. ie e unbound, $3.00 per 


volume postpaid. 
paying freight or express charges). 


Bound in cloth, 
No se lane 


> = volume ound haser 
yack numbers prior to 1894 are 


now carried in stock. Only complete volumes furnished prior to 1894. 
Readers desiring to complete their files or obtain separate 


issues for the year 1894 are advised 


to order 


soon, before our limited reserve 


stock is 


AMERICAN MACHINIST, 


exhaus 


203 Broadway, New York. 





Note These Facts. 


To raise the standard of your work is to increase your sales. One of our customers writes us t 


they have almost doubled their sales by grinding 


all the bearings on a machine they are making 


another says they are finishing more work on one of our machines “th an they did formerly with four 


on lathes, and far superior. 
and economic wi ay to finish work. 


This is signifieant and proves our claim, that grinding is the only cor 


OUR MACHINE WILL DO AS GOOD WORK AND MORE OF ITIN A GIVEN TIME THAN ANY OTHE! 


WITHOUT THE WATER RUNNING OVER THE FINISHED SURFACES. 
of wheel between the extremes can be had instantly, without changing belts. 
REVERSING POINTS ARE ALWAYS IN SIGHT (OL! 


from our customers, fully establish our claims 


Any speed of work or trav 
This, together with al» 


LATEST IMPROVEMENT), AND CHANGED INSTANTLY WITHOUT LOOSENING DOGS OR TU RNING 


KNOBS, AND HAS FINE ADJUSTMENT. 


LANDIS BROS., 





AGENTS : England: Chas. Churchill & Co., 


SEND FOR CATALOGUE. 


- Waynesboro, Pa. 


21 Cross St., Finsbury, London, E. C. 


* France and Belgium: Ad’Janssens, 16 Place de la Republique, Paris. 


If your dealer does not keep this ink in stock 
send 25 cents in stamps to THEO, ALTE- 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New ‘Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


NEW HAVEN MFG. 6O., 


New Haven, Conn. 
MANUFACTURERS OF 


FRICTION 
PULLEYS 






















F. E. REED C0., 


Worcester, Mass. “- 


MANUFACTURE A —AND— 


ENGINE LATHES CUT-OFF 


HAND LATHES, FOOT LATHES AND| COUPLINGS. ~<= 
MILLING MACHINES. 


ing manning, Maxwell & Moore, _ PRENTICE BROS. Noa Mass. 


e 60 South Canal Street, Chicago. 
424 Telephone Building, Pittsburgh, Pa. 


WOOD WORKING 
MACHINERY 

















First-Class Manufacturers’ 


of every Lathe at low 
description. prices. 
Illustrative 14 and 16 inch swing. 


Make: rs of Vertical Drill Presses, 12 to 50-inch swing, Radi: al 
Drills, Gang Drills, Boiler Makers’ Drills, Radial Drilling anc 
Countersinking Machines, for ship plate and bridge work 
Special Drilling Mac hinery. 

Engine Lathes from 11 to 21-inch swing, any length of bed 
tion, with single or double back-geared heads and any style of rest 


. with or without taper attachment. SEND FOR CATALOGUF, 
J. r" FAY & co., 


FOREIGN AGENTS: 
293-313 W. FRONT ST., CINCINNATI, OHIO. 


and descrip- 
tive matter 
on applica- 





CHAS. CRURCHILL & 00., L'v'd, London, » Eng. 
SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany. 
ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 


LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 
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A [cers Prorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina giventime. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it’ll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 
THE TAYLOR-RICE ENGINEERING CO., 


CESSORS TO THE 


American Standard Gauge & Tool Works, Wilmington, Del, 


. Makers of Implements fo 
Poy Standard Measurements 












Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 








Flat Bar Gauge. 
Send for New Pamphlet. 














A practical all-around boring 
and threading tool. Esnecially 
adapted for the economical use 
J of self-hardening steel. 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 









DROP FORGED 
OF STEEL 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 





SEND FOR CIRCULAR. 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘* Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 








Capacity 2 in. 


diameter, 


24 in. long. 


2 BY 24 FLAT TURRET LATHE. 


STEAM ENGINEERING 


(Stationary, Locomotive or Marine); Mechanics; Mechanical Drawing; Elec 
tricity; Architecture; Architectural Drawing and Designing; Masonry; Car 
pentry and Joinery; Ornamental and Structural Iron Work; Railroad Engi 
neering; Bridge Engineering; Municipal Engineering; Plumbing and Heating; 
Coal and Metal Mining; Prospecting; and the English Branches, 





The courses Commence with addition in Arithmetic, so that to enroll it is 


only necessary to know how to read and write A Scholarship entitles the | 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students ean | 
interrupt their studies and change their residences. Scholarships are not { 
forfeited upon failure to pay inate illments on ymptly Until further notice | 
experimental appar: stus will be furnis hed free of charge t a ‘nts. Students 


make rapid progress in learning to Draw and Letter. Spe 
Instruction and Question Papers, Condensed, Simplified 
The Steam Engineering course is intended to qualify engineers to secure 
Licenses. All representations may be relied upon 
Send for Free Circular, stating the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 


ially prepared 





TRADE MARK REGISTERED. 


BRAINARD MILLING MACHINE CO. 


156 Oliver St., Boston, Mass. Works at Hyde Park, Mass, 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 
50 Different SIZES and STYLES. Cuts and Prices on Application. 


A FULL LINE OF 


STANDARD 

















FROM 
22’ to 36 
INCLUSIVE 
M\ Best all around Drills in 
the Market. 
Real, & pnyder, 
Worcester Multiple | Punches, Bulldozers, Drop Hammers, 
ustice Hammers, Steam Hammers. 
Mass WILLIAMS, WHIT CO., Moline, Ill. 
Mention AMERICAN MACHINIST in writing. 







CUTTING-OFF 
MACHINES. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 


TURNING 
MILLS, 


4,5, & 6 ft. Swing 
= H. Bickford, 


LAZEPOST, N. 8. 


Hur.eut Rocers Macn. Co., 
@0 SUDBURY, MAB8S. 


SEEN THEM? 











W. D. FORBES & Co., 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDING POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 
DRAUCHTING AND DESICNINC. 





THE GOLBURN KEYWAY GUTTER. 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
no equal. Send 
=for illustrated 
aod catalogue. 


BAKER BROTHERS, 
365 S. Erie St., TOLEDO, OHIO. = 


CURTIS, 





0 ‘aodosplig “3S Uepsvy 99 
a ny 








For Electrical 
and Experimen- 
Ss tal work. “ For 
} Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 

High grade tools; elegant in design, superior in con- 


struction. The best foot gore lathes made, and quality 
considered the cheapest, Send for catalogue ‘and prices. 


A. W.F. & JNO. BARNES CoO., 
- 1995 Ruby St., ROCKFORD, ILL. 


THE AURORA TOOL WORKS, Aurora, Ind. ce ate eg, 
Builders of Upright and Radial Drills, CHAS. CHURCHILL & CO., LTo. 


21 Cross Srt., Finssury, LONDON, E. C., ENG. 


FOOT rewen LATHES 
‘| 
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The LONG & ALLSTATTER co.,| $***=**s******"**3/ = STHE INTERNATIONAL? | 


Multiple Pues and Gate Shears ERT Sinn Siw eters cetera seoes tan OED 


THING. $ «15 sevewuats,  bervor, ncn. THING. 


LEVER THROTTLE VALVES 


If you want a quick-opening valwe for ‘Steam 

: Water, Oil, etc., try ‘‘Lunkenheimer’s”’ Leve 

sain Throttle Valve, Warranted the simplest, bes: 
LUNKEN HF; MER® and most durable Quick-Opening valve mad 
ry Xe An excellent Throttle for Traction Engines, etc 
WROTTLE Vauwe a Specify and insist upon ‘‘ Lunkenheimer’s.’ 
i None genuine without our name. Write f 














FOR ALL KINDS OF 


STARRETT’S 


Fine Tools 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 





DSeVeVesesesesse 







S. STARRETT, 


Athol, Mass., U.S. A. 











MABE YOUR TOOLS WITH ASTEEL STAMP. 





_ a catalogue of superior Specialties for Engin 
MULTIPLE PUNCH. £ A SROSARSA . and Boiler purposes, Valves, Lubricators, Oil 
BOILER, TANK AND STRUCTURAL IRON WORK, 125 CHAMPLAIN ST. Cups, Grease Cups, Whistles, Cocks, etc. 


ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND | CLEVELAND, OHO. 
WAGON WORKS, PLOW SHOPS, &c., &c. SEND FOR PRICE LIST No 4 


"HICH C0, OPEN 
SIDE 





THE LUNKENHEIMER A ea 















JEANESVILLE | IRON WORKS. 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUNI 


. MINE Pumps, SINKING PuMPS, PRESSU® 
, PumPSs, VACUUM PuMmPS, ARTESIAN WEL. 
24 IN. X 10 X 12 IN, DUPLEX OUTSIDE | PACKED PLUNGER PUMP. Pumps, Power Pumps, Etc.. Etc. 


HAN SUB MILLING MACHINES, 2-5 Producing Profiled Work by Miling is Almost Inpossibl 


Manufacturers, 
Baltimore, Md. 











REGULAR SIZES. 
» 60 inch by 60 inch by 12 fe et 
Sa es 
3% BG “w BQ 4 
4 8 oH OH BF 
b* “hos & go 


If you have to buy your Cutters, by the hi 
costs of these Cutters and by the long tir 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 


. : " PATENT CUTTERS. SPECIAL 
. = Fn Ne 7 , 
Pat. Dec, 24, 1889, MILLING MACHINES DES GNED. 

Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., ¢ 


ROCKFORD, ILLINOIS, U.S.A. 


3-INCH UNIVERSAL BEVEL. SEND FoR CATALOGUE oF 





RELIEVING LATHE and you w 
with surprise, find out how cheaply and } 
P's quickly youcan make your own Relieved ¢ 
ters with either straight or spiral teeth, r 





angular or side relief, also relieved wor 


SWEET’S 7 Sa Galea Get. eal tunes 
MAILED TILL JULY 1st FOR $1.00. ENTRAINED WATER SEPARATOR. —— ee 
= CATALOG FREE, THE DIRECT SEPARATOR Co., . vine 


SYRACUSE, WH. Y. CATALOGUE AND REFERENCE LIST MAILED FREE OF CHARCE. 


- 46 articles, our st« ck is now limite re © | Orde ( befo ri} stock 
AWA me Sorews and Studs} PORACTICAL sinistral | of papers i exams 
3 te in Brass or Steel. DRAWING,” ieweatter'te'iitea'by the set oni. 

















a md | aa By J. G. A. MEYER, are using ‘thes se articles in lieu of a | ADDRESS : 
Gear Cutting, Sheet Metal, St " text book « > te important branch ' 2 
STANDARD TOOL CO.,| [eb PROTF Seung, Syst Meta, Stamp, | The deman ari numbers of | Of mechanics American Machinist 
THOL, MASS., U. 8. A. rder, Send sample or drawing for @ ’ 
A ’ ’ i}@ Yd a Ny this valuable of artic ‘les has The set of 92 papers will be sent by 
MANUFACTURERS OF @ been so gre at “that notwithstand- | mall to any address in the U.S., Can 203 BROADWAY, 
MECHANICS FINE TOOLS. 1 oS ar SITTMANN & PITT, ing it has compe lled us to is sue ada or Mexico for $5. 00, portvald, nine Come 
clal re eprints of severa the | and toany foreign coun ry fo r$7.0¢ 
353 ADAMS ST., BROOKLYN, N. y. 








MPROVED 15-inch HENDEY SHAPER, 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 








This Cut shows how stroke can be Adjusted 


a with Machine in motion by the Micromete: 
Machine Shop Work. Adjustment, fine and delicate. 





Sur LOW « 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 


The Stroke can be adjusted for Irregular work with machine in 
motion. 2 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 
IMPROVED 15” PILLAR SHAPER. It has a strong, graduated, swivel vise. 


EURDPEAN ACENTS: Quick work, rapid changes, modern ideas. Buy the best. 
Chas. Churchill & Co., Lid, 21 Cross Street, 


Finsbury, Lond 
Schachanit & seintie 59 Spandauerstrasse, T H E a E N D EY Mi A Cc H i N E Cc O., 


Berlin. 


Eugen Soller, Basel, Switzerland. Send for Circular, TORRINCTON, CONN. 
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“THE OTTO" GAS ENGINE WORKS, 


33d & Walnut Streets, 245 Lake Street, 
PHILADELPHIA, CHICAGO, 


New York Agency, 18 Vesey St. 
40,000 SOLD. 
MANY NEW IMPROVEMENTS 





FOR USE WITH 


ly COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 

SOR GASOLINE. 


— COMBINED 
—— “OTTO” GAS ENGINES AND PUMPS. 


w 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 





ALLEN’S PATENT PORTABLE 
Pneumatic Rivetters and Air Compressors. 
DE BERGUE & CO., Manchester, England. 
















© Branches: 111 Madison St., Chicago. 
708 Locust St., St. Louis. 


DRAWING MATERIALS 


suey isronns, MA] DUPLEY BELT DRIVEN AUB COMPRESS. 
ri rgantet en Witaeaniesmaser sits | ‘THE RAND DRILL CO.,, 


for fie ae and draughting room. We have made as study of this 
1d our goods are warranted to be as nearly perfect as itis possible 23 PARK PLACE, N.Y. CITY 
. 
Builders of air compressors for all purposes and conditions. 


un Favceowen & Monroy Go. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH. 


WILL SAVE ITS COST 


a SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 


> SHOP SAW 


THE Q & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


“~ONOVER’ 


sr00k HANDSOME CATALOGUE ON 


ONDENSER 
THE CONOVER MF6.CO. 39 Cortianot ST.NY. 


OUR LATEST PRODUCTION. 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


DPEVEVEVSVVVVVSVSVSVVVssesesse 
3 Pike Street, Cincinnati, Ohio. 


* TRY STEAM. | -MOFFET Ne DRILL. 

































































Weighs 42 lbs. and 
drills from 3 to 






2 inches diam- 


o eter. 
| Runs with Steam 
. —OR— 


Compressed Air. 


Simpson's Centrifugal ASA 
Steam Separator. 
For Supplying Cle ean “onl Dry Steam 


REAMER. 
to ponte , Dry Hous ete. 


Place Separator as close to engine Will work in any 
as po ssible, the steam taking a spiral eae 

course between the threads causes position. 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dary steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
atso “y sed in conveying steam long dis- 
tances, for Steam Hammers, Dry Houses, 
Water , Ges Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
Fifth ani tonwood Seeds, Philadel ~ 
as HOEY, Bria Sumzer St., E. Boston , Agent, 
AS. BEGGS & 6O., 9 Dey &t., New Tork, A Agents. 










Manafactured by 


gg UG TIMOLAT, 


89 & 91S. Filth Ave., 
NEW YORK. 




















MANUFACTURERS 
OF IMPROVED 


CORLISS STEAM ENGINES 
IN FULL VARIETy~, 


ConTRACTS 
TAKEN FOR [emPcete Pry? 


. FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


WESTO gga EMS 


HIGH PRESSURE BOILERS: 4 ) WESTON ENGINE CO., Painted —_— Y. 
Scrant ve ans ply & Machinery © ., Seran ato n,Pa. 


REPRESENTATIVES 
& ¢ 126 Li 
AND 
Lake St.,C me 


COMPLETE POWER PLANTS “MH 











W: Aceon, 





(Tandem Compound.) 














AMES IRON WORKS, °N't® 


38 Cortlandt St., New Vork City. | 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Beston, Mass. 
1026 Filbert St., Philadelphia, Pa, 





ORR & SEMBOWER, 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


AND 


HOISTING ENCINES, 


VERTICAL AND HORIZONTAL BOLLERS. 





WESTERN Brancu, 60 S. CANAL StreEET, CHICAGO, 
116 Liberty St., NEW YORK, WYOKK, Factory. at RE ADING, PA. 





42S. Clinton St., CHICAGO. 


4 LINK-BELT ENGINEERING Co, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
rials. Manila Rope Power Transmissions, .Link-Belt Guar- 
anteed Friction Clutches, ete. 


(Western House, LINK-BELT MACHINERY CO., Chicago. ) 


HAVE YOU TRIED THEM? ,WHAT? 
BOILER CLEANSINC COMPOUNDS. —_ _ 


-ord's Patent Improved or Warley’s Land, Marine and Locomotive 














If not, do se. You will save Kue 1, Labor, and Pre serve 
our Boilers. We will asrante aA o Remove scale and 
revent its further formation. also Prevent Pittin 
or Corrosion; are doing it eve a. i> in every section or 
the country, and can do the same for you. Write us for 
particulars. 


THOS. C. wamey & CO., M’f’rs 


P. 0, Box 1262, No, 11 South Ninth Street, *DHILADELPRIA, PA, 


> The HOPPES trediam Feed-Water Purifer, 


Guaranteed to Prevent Seale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 


ahrrs = -. BROW WW, 


ENCINEERS, FOUNDERS & MACHINISTS, 


SHAFTING, PULLEYS, Estimates and Plans fur- 


nished for transmitti 
HANCERS, Etc. Power by as 


HORIZONTAL 


: AND 
VERTICAL 
)  SHAFTING. 



















Friction Clutch Couplings. 


STEAM SIRENS, 
[WHISTLES]. 
Send for Catalogue. 








Also for Erecting same. 
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BROWN & SHARPE MFG. CO., Providence, R. |. 
FORMED CUTTERS. 


d withe late same as the cutters are, so that exact 
ne ned by grinding without ch anging the ir form 


sed in making these « 
t turnish ~ Phe 


itters are mar} 
se cutters can bes! 








Ewotann—RUCK & HICKMAN, 280 Whi ar ag ondon, F. | Paasee- FENWICK FRERES & CO., - Se Mare al. Posie 


Enatasp CHas - CHURCHILL & CO., Ltd., 21 Cross St., Fins- | France—F. G. KREUTZBERGER, 140 Rue de 1illy Puteaux 
yuury, Lon E. | (Se ine 

a. MANY—S Cc cH Cc _ stor & SCHUTTE, 59 Spandanerstrasse, | Carcaco re —FRED. A. RICH, Cc 
Be Sn © | Siw Y. mk Crry—F. G. KRETSC AMER, 136 Lib. erty St., Room 503. 


5 Berlin, W. 62. 


MACHINE TOOLS. 
LABOR-SAVING IRON AND STEEL- 
WORKING. MACHINERY. 


Complete Equipments. 
THE NILES TOOL WORKS co., 


HAMILTON, OHIO. 


> NEW YORK, CHICAGO, BOSTON, 
4 PHILADELPHIA, PITTSBURGH. 


Genus a. ‘DIECHMANS. “Ansbache 


















Prices and Specifications upon 


NO. 1% RADIAL DRILL. application. 











Jenkins Bros. Valves. 


Honestiy manufactured. 
Warranted as represented. TRADE 










Look for Trade Mark. 2 gree hg s 
JENKINS BROS., 
NEW YORK. PHILADELPHIA. CHICAGO. BOSTON. 





WM. SELLERS & CO., Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


s MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, ete. 










-»+-Manufactured by... 


THE G. A. GRAY CO,., 


CINCINNATI, O., AND 121 LIBERTY ST., NEW YORK. 
Send for list containing 
Over 100 SIZES and lengths, with tllustrations. 





Width of space 


at pitch line 














EBERHARDT’S ENTIRELY AUTOMATIC CEAR AND RACK CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER. 


“un 


PRATT & WHITNEY CO., 
HARTFORD, CONN., U.S. A. 


Solicit orders for the following machines and appliances for the manu- 
facture of bicycles: 

Turret head machines and patented tools for forniing hubs from tl 
bar or forgings. Adjustable multi-spindle machines for drilling spok 
holes in hubs and rims. Wheel constructing and adjusting table 
sprocket wheel boring and facing machines, tube cutting machines, for 
head threading machines, nipple tapping machines, Tucker’s open dies, 


a>. BILLINGS BALL PENE 
MACHINIST'S HAMMER. 


DROP FORGED FROM BEST TOOL STEEL. 
SUPERIOR TO ALL OTHERS IN DESIGN, 
MATERIAL, TEMPER AND FINISH. 


™ BILLINGS &2£ SPENCER CO. 


HARTFORD, CONN. 
Chicago Office, /7 8. CANAL STREET. 


Eneland—( HAR L ES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. R OFFO, 58 Boulevarde Richard Lenoir, Paris Russia—/, BLOCK, Moscou 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 

















MANUFACTURERS OF 


UNIVERSAL MONITORS. 


| 
| 





oO 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED we. 














tu owt Mane Ch, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION, 


The most Com 
plete, Compact, 
and Reliable In 
dicator Outfit, for 
indic ew high or 
slowspeedengir es 
now made, This 
instrument re 
ceived at “The 
World’s Colum- 
bian Exposition "’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work 
mansbip and Fin 
ish, Reliability and 
Efficiency. Send for 
Special Pamphlet, , 

















Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 











UPRIGHT DRILLS, 


- CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


a 5 
a a, “/ WYMAN® GORDON J. M. ALLEN, Prestpenr. 
WA SS 
( —=- a? WORCESTER, MASS WM. B. FRANKLIN, Vice-PrEsIpDEnNtT. 
DROP FORGINGS F. B. ALLEN, Seconp VicE-PRESIDENT. 
J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


\ , YE have on hand for immediate delivery one Eight 
Spindle Automatic Drill for drilling bicycle parts. 
Will drill from 4" diameter to 14" diameter. Send 
tor cuts and description. 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN, 














OOD D WORKERS’ WATS) ote ie 













PAT, DEC. 5, joes. 
PAT. DEC. 4, 1 
PAT. AUG. 26, 1885. 








Manufacturer 
,J.M.CARPENTER = — 





GOULD & EBERHARDT, N. J. R.R. Ave., Green and Bruen Sts., Newark, N. J. 





PAWTUCKET.R.I. 





APS & DIE 
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